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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


b. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in the index to DISSERTATION ABSTRACTS for a charge of $2.00 
each. When a university wishes to prepare its own negatives according to certain specified standards, 
and have that negative stored at University Microfilms where it will be available for duplication, the 
charge is $12.00, which includes publication and distribution of the abstract and storage of the nega- 
tive. Conceivably certain institutions will wish not only to prepare their own negatives, but to serv- 
ice copies as well in either microfilm, microcard or microprint. In this instance the abstract will 
be printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the 
servicing institution. Interested institutions should write University Microfilms for further details 
of this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 


VOL. ISSUE VOL. ISSUE 
7 1 12 


8 


10 


A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are $10.50 
annually, and the single copy price is $1.50. Foreign subscriptions are $11.50. 
Libraries purchasing multiple subscriptions for branches may do so at the re- 
duced rates of $9.00 for the second subscription and $7.00 for the third and 
succeeding subscriptions mailed to the same address. 
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AGRICULTURE, GENERAL 
SOME EFFECTS OF STUBBLE 
MULCH TILLAGE ON THE PHYSICAL 
CONDITION OF THE SOIL 


(Publication No. 11,225) 


Melvin K. McCarty, Ph.D. 
The University of Nebraska, 1955 


Adviser: Dr. Frank L. Duley 


The primary objective in conducting this study 
was to determine some of the physical conditions ex- 
isting in soil tilled by the sub-surface technique as 
compared to conventional plow tillage. The second- 
ary objective was to devise a method for evaluating 
soil aeration status where Beckman type analyzing 
equipment was not available. 

The plots used in the study allowed a comparison 
of soil properties under the two tillage systems ina 
short term rotation system containing sweetclover as 
the legume. The soil type was Sharpsburg silty clay 
loam. Sub-surface tillage and conventional plow till- 
age had been used on contiguous sets of plots for 
twelve years. Bulk density, particle density, poros- 
ity, dry aggregate analysis and moisture tension 
curves were determined for samples taken from plots 
representing each method of tillage. Relative com- 
pactness was determined by a modified penetrometer 
technique. 

To analyze for oxygen and carbon dioxide an ab- 
sorption type apparatus was fabricated which had to 
be designed specifically to work with the size of gas 
samples available. Soil atmosphere samples were 
extracted by diffusion from 3 x 3 inch undisturbed 
cores, accelerated by applying about 1/2 atmosphere 
suction with a mercury pump. 

The volume weight, soil particle density, total 
porosity, computed aeration porosity, dry aggregate 
analysis and relative compactness determinations all 
showed significant differences among three inch 
depth increments but only slight to no differences be- 
tween tillage treatments. A slight but nonsignificant 
difference was shown for oxygen percentage with the 
higher being under the plowed treatment. Both tillage 
treatments were slightly higher than under a brome- 
grass sod. All values were in excess of 19 percent 
oxygen except the 9 - 12 inch depth under bromegrass 
which was 18.82 percent. These percentages are all 
adequate for plant growth and do not approach a 
limiting value. 

The moisture tension curves showed values 0.5 to 
1.0 percent greater for the sub-tilled in the 0 - 3 inch 
layer than for the plowed at all tensions except 1/3 
atmosphere. At this tension plowed soil was about 
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0.5 percent greater. The situation was reversed at 
the 3 - 5 inch depth but the differences were less than 
0.5 percent at all tensions over 2.5 atmospheres. 
Marked similarity existed between treatments at the 
6 - 9 inch depth at all tensions. All values at the 
9 - 12 inch depth exceeded those at the 6 - 9 inch 
depth by about 1.5 percent. 

On the basis of data obtained in this study, the 
use Of sub-surface tillage as a seedbed preparation 
method does not adversely affect these physical prop- 
erties of the soil as compared to conventional plow 
tillage. These data are based on the effects induced 
by twelve years of tillage practice. Although no sig- 
nificant differences were shown, certain trends were 
observed and reported. 

98 pages. $1.00. MicA 55-605 


AGRICULTURE, FORESTRY 


AND WILDLIFE 


A VALIDATION OF METHODS USED IN 
ANALYZING ORIGINAL FOREST COVER 


(Publication No. 11,252) 


Eric Albert Bourdo, Jr., Ph.D. 
University of Michigan, 1955 


This study is an attempt to evaluate methods based 
on the General Land Office Survey for quantitative and 
qualitative reconstructions of original vegetation. 
The work is centered in four localities in the western 
portion of the Upper Peninsula of Michigan where 
sizeable tracts of old-growth timber still remain, or 
were logged only recently. 

It is assumed, and some proof is given, that the 
composition of northern hardwoods and hemlock for- 
ests has changed little in the course of a century. 
Other evidence indicates that areas dominated by 
shorter-lived species often are essentially the same 
today as a hundred years ago, so long as disturbance 
by man has not been great. Reconstructions based on 
survey data are compared with the vegetation which 
currently exists in these places. 

The procedure of the General Land Office Survey 
was being evolved during the period with which most 
reconstructions are concerned. Instructions to sur- 
veyors varied; thus, those which applied to an area 
in question should be studied. The possibility that 
fraudulent methods were used should be checked. 

Bias is unavoidable in land surveys; consequently, 
its importance rather than its presence must be 
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investigated. The random in the placement of bear- 
ing trees at corners can be explored by application 
of the Theory of Probability. Preferences among 
surveyors with regard to species and tree size are 
most easily determined by computing mean distances 


from corner posts to the bearing trees. Species pref- 


erences will seldom prove to be important, but sur- 
veyors were decidedly partial to medium-sized trees 
when a range of diameters was available. Small 
trees were avoided because the required identifica- 
tion was difficult to inscribe on them. Stand tables 
provide another means for detecting bias with re- 
spect to tree size. Bias varies according to the kind 
of corner. 

Since preferences always are present, bearing 
trees are not random pairs. If species preferences 
cannot be demonstrated, the assumption of random 
is permissible for analysis of forest composition. 
Basal area computations for “random pairs” will 
produce low values, although the error will decrease 
as mean distance from the post increases. It is un- 
predictable in non-uniform stands. In northern hard- 
woods, adaptations of the angle-count (Bitterlich) 
theory yielded much better results. Either a critical 
angle or a fixed diameter (or group of several diam- 
eters) may be used. The latter is best when size 
preferences are great, but the diameter representing 
the mean for trees in existing stands must always be 
included. 

Over extensive areas and in particular localities 
close correlation was found between species compo- 
sition as indicated by surveyors’ trees and that in 
old-growth stands. Vegetation boundaries, however, 
are hard to establish. Spruce bogs, hardwood or 
conifer swamps, and striking changes in vegetation 
can be mapped from a surveyor’s comments and the 
changes given. Soil or topographic maps help to de- 
fine the extent of wet areas or sand plains in the 
interior of sections. 

Vegetation boundaries are most consistently cor- 
related with landform. In the absence of other evi- 
dence, landform should constitute the primary basis 
for demarcating vegetation types, although finer 
separation is often possible. Some tree associations 
may dominate several landforms. The boundaries of 
soil types, or groups of soil types, do not in the 
areas studied furnish good correlations unless ad- 
jacent soils differ strongly. 

Species percentages in corner constellations 
provide a suitable basis for mapping only where dis- 
tinct differences in vegetation hold constant over 
large areas. Computation of ratios to random ex- 
pectation for the occurrence of species among pairs 
at corners provides a useful means for recognizing 
associations when species preferences cannot be 
demonstrated. 

No one technique can take precedence over others 
in reconstructing original vegetation from the Gen- 
eral Land Office Survey. The best reconstructions 
will result when knowledge of the survey is com- 
bined both with the survey data itself and all other 
available information. 

224 pages. $2.80. MicA 55-606 


AGRICULTURE, 
WOOD TECHNOLOGY 


AN ANALYSIS OF A WOOD ADHESIVE TEST 
METHOD USING A CROSS-LAP SPECIMEN 


(Publication No. 11,322) 


Alan Ateo Marra, Ph.D. 
University of Michigan, 1955 


The cross-lap specimen, by virtue of its geom- 
etry and manner of stressing, appeared to possess 
important advantages for evaluating wood adhesives 
under conditions which reflect performance as well 
as strength. This research dealt with a study of the 
characteristics of the specimen with a view to its 
possible use in a test method. Its sensitivity was 
particularly investigated with regard to a number of 
factors which normally influence observed bond 
strengths, and these covered wood, specimen, ad- 
hesive, fabrication and testing variables. Several 
urea-formaldehyde adhesives were used with one 
wood, sugar maple. Eleven factors, observed in 
various combinations as part of six experiments, 
were analyZed statistically. A number of findings 
emerged which are pertinent to the adhesive- adherend 
system being considered. 

Varying the rate of loading from 400 to 6000 
pounds per minute did not increase the variation of 
the means beyond that of chance variation. The 
strength of the cross-lap specimen increased hyper- 
bolically with increasing thickness but a decline in 
strength occurred beyond 2 1/4 inches and this was 
attributed to the existence of internal stress caused 
by dispersal of glue water. When thickness variation 
was reduced to that normally occurring in a surfac- 
ing operations, it was found that the effect would be 
negligible. Similar considerations were implied with 
regard to small variations in width of the blocks. A 
specific gravity change superimposed upon the thick- 
ness change showed that specific gravity had an ap- 
preciable linear effect upon observed strength, and, 
that this effect was statistically the same for all 
thickness levels. This led to the belief that the effect 
of specific gravity was due mainly to increased bond 
strength rather than to change in the elastic moduli 
of the wood. The variation due to specific gravity 
was calculated to be 232 pounds per 0.10 change in 
specific gravity. 

Differing moisture content levels superimposed 
upon a thickness change showed a strong direct effect 
of moisture content upon strength below 9.4 percent, 
amounting to approximately 160 pounds per percent 
change in moisture content. Again it was shown that 
the major effect of moisture content was not due to 
changes in elastic moduli. The effect of moisture 
content upon bond strength was believed to be due to 
the interplay of rate of water loss with rate of cure. 
Confirming evidence for this view was obtained with 
a variation of rate of cure upon different moisture 
content levels. It was shown also that this interplay 
was operative at high moisture contents as well as 
low, although in an inverse manner. 
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In one experiment, flaws were introduced into the 
joint by means of grease and graphite, and into the 
adhesive by means of wheat flour. It was found that 
the cross-lap specimen responded to small additions 
of wheat flour but not in a proportionate manner. The 
response to joint flaws depended upon location of the 
flaw. Flaws located at external portions of the joint 
produced losses in strength which appeared to bear 
a more linear relationship with the length of the bond 
boundary than with the area of the bond. On the other 
hand, 80 percent of the central portion of the joint 
could be rendered unbonded without loss in observed 
strength. A rigid grip appeared to be slightly more 
sensitive to the presence of one-corner flaws than a 
self-aligning grip. 

The use-factors of bonding pressure, assembly 
time and age of the adhesive were observed under 
interacting conditions and found to be non-effective 


in causing variation except as they reflect properties 
of the adhesive. 

An estimate of the standard deviation existing in 
this method was made on the basis of the pooled 
error variances from the different analyses of vari- 
ance. It was calculated to be 156 pounds, which was 
approximately 10 percent of the mean strength. A 
randomized block method for reducing this error 
variation was proposed. Also proposed was a tenta- 
tive experimental design intended to produce an 
“Intolerance Index” for the purpose of comparing 
wood adhesives on the basis of how they might per- 
form under conditions of actual use where certain 
factors might vary combinatorially. 

It was concluded that a test method involving the 
use of the cross-lap specimen holds promise for 
evaluating wood adhesives, particularly when it is 
desired to introduce many variables into an experi- 
ment. 226 pages. $2.83. MicA 55-607 


ANATOMY 


THE ARTERIAL SUPPLY AND VENOUS 
DRAINAGE OF THE SUPRARENAL GLAND 


(Publication No. 11,281) 


Réal Gagnon, Ph.D. 
University of Michigan, 1955 


Surgery of the adrenal glands has shown, in recent 
years, an increase coincident with expansion in the 
knowledge of adrenal physiology. This necessitates 
a better and more precise description of the anatomy 
of the glands and their vascularity. Since the supra- 
renal vessels are very variable in their number and 
origin, a large number of detailed and meticulous 
dissections (200 glands) was done in a series of 116 
consecutive cadavers. Data concerning the frequency 
of origin and the manner of distribution of the arteries 
are recorded in this paper. 

The adrenal gland is bounded on three sides by 
three main arteries (the inferior phrenic artery, the 
aorta and the renal artery). One might expect an ar- 
terial supply from each of these three sources. This, 
indeed, occurs and is the basis for the designation of 
a superior (or phrenic), a middle (or aortic), and an 
inferior (or renal) group of suprarenal vessels. 

The superior suprarenal arteries. Regardless of 
whether the inferior phrenic artery is aberrant or 
normal, single or accessory, there is always (100%) 
a superior (or phrenic) supply to the gland. In the 
majority of instances, both the main stem and the 
posterior division of the inferior phrenic artery make 
a suprarenal contribution. Most of the superior su- 
prarenal arteries are given off by the posterior divi- 
sion. With respect to number of vessels, the average 
number of superior suprarenal arteries (11.57) rep- 
resents the greatest contribution in the supply of the 
gland (50%). This is about equal to the combined 





contributions of both the middle and inferior supra- 
renal arteries. In most instances, the superior su- 
prarenal arteries are very thin, although one may 
expect, in almost every instance, to find a single 
larger ramus. 

The middle suprarenal arteries. The middle su- 
prarenal arteries are frequently present (78%). 
They arise, in most cases, from the aorta, usually 
above or at the renal level. They are commonly 
found in the numbers of 1 or 2. With respect to the 
number of twigs counted at the border of the gland, 
the average of 4.75 branches represents the lowest 
of the three averages. The middle suprarenal ar- 
teries branch more than the superior and about as 
much as the inferior suprarenal arteries. 

The inferior suprarenal arteries. The inferior 
suprarenal arteries are more constant than the mid- 
dle (88%). The renal arteries are first in the fre- 
quency with which they give off suprarenal arteries 
and also, in the number of arteries contributed. The 
closer to the kidney the inferior suprarenal arteries 
arise, the smaller is their size, the larger is the 
number of arteries taking origin, and the smaller is 
the expectation of their origin. Inferior suprarenal 
arteries are present in the average number of 7.82 
as counted at the border of the gland. 

The total number of vessels around the gland. 

In relationship to its size, a very large and evenly 
concentric number of vessels surrounds the adrenal 
gland. Although one cannot speak of a suprarenal 
vascular pedicle, the upper border or extremity of 
the gland together with the reno-aortic angle are 
areas to be looked at first, their importance coming 
from either the regular presence of blood vessels, 
or their size or number. 

The veins. The central vein (vena suprarenalis) 
is a very constant structure. On the right side, it 
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empties into the vena cava inferior. On the left side, 
it unites with the inferior phrenic vein before enter- 
ing the renal vein. The other veins draining the ad- 
renal gland are venae comitantes of the three arterial 


groups previously described. The azygos and hem- 
iazygod systems are important emergency exits 
capable of enlargement to accommodate part or all 
of the venous drainage of the adrenal gland. 

97 pages. $1.21. MicA 55-608 
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SAN ANTONIO SACATEPEQUEZ: CULTURE 
CHANGE IN A GUATEMALAN COMMUNITY 


(Publication No. 11,274) 


Robert Harold Ewald, Ph.D. 
University of Michigan, 1955 


The dissertation deals with a situation which has 
characterized numerous Guatemalan communities 
for over 100 years. There has been a caste division 
of society in such communities, with a numerically 
dominant Indian population living side by side with a 
numerically inferior Ladino (people of European an- 
cestry) population. Each caste has preserved its 
own cultural tradition, with the Indians showing a 
marked resistance to acculturation to the Ladinos. 
It is this lack of acculturation which has attracted 
the attention of various writers. The dissertation 
evaluates the findings of such writers as Gillin, Tax 
and Tumin, and finds that these are inadequate to the 
extent that they fail to deal with the individual com- 
munities in the context of a larger whole, the nation. 
It is postulated that (a) the characteristic socio-cul- 
tural system of the Guatemalan community is the 
product of specific historical and cultural factors 
which have been operative during several centuries 
of contact between Indians and Europeans; (b) this 
system persisted, and the Indian has been able to re- 
sist acculturation, because of the long isolation of 
the local communities from effective outside influ- 
ences; and that (c) there has been considerable cul- 
ture change in some communities in recent years 
because of a breakdown of this isolation. San Antonio 
is useful for this study because it has been undergo- 
ing changes in recent years, and it is felt that the 
reasons for non-acculturation can better be under- 
stood by analyzing the factors which have operated 
to finally bring about culture change. 

An early chapter is devoted to tracing the emer- 
gence of this socio-cultural system during the cen- 
turies following the Conquest. A succeeding chapter 
describes the present day political and economic 
situation for Guatemala as a whole, to provide a 
background for the study of a specific community, 
San Antonio Sacatepequez. Chapters 4 through 9 
are descriptive of the culture of San Antonio, and 
are not entirely relevant to the central thesis. They 
are presented for comparative material, and to ori- 
ent the reader. Chapter 10 deals with the major 
cultural differences between Ladinos and Indians. 
Chapters 11 through 13, comprising Part IV of the 


dissertation, describe the functioning of the caste 
system. 

Part V of the dissertation is concerned with 
recent culture change and the factors which have 
brought it about. Chapter 14 describes the culture 
change which has been occurring in San Antonio in 
the past twenty years. There has been a gradual 
breakdown in Indian costumbre (customs, traditions, 
and beliefs), with a resultant secularization of the 
culture. Indians are coming more and more to share 
certain goals with Ladinos, and exhibit what appears 
to be a relatively new predisposition toward further 
change. Chapter 15 attempts to relate this recent 
change to events on a national level. The legislative 
policies of the recent Ubico administration are de- 
scribed. Certain changes are associated with im- 
proved communications, which have resulted in 
greater integration of the pueblo with the national 
scene. The social and economic reforms of the cur- 
rent administration are cited, and certain culture 
change is related to this direct governmental action. 

It is concluded that because of this commitment 
of the national administration to a program of culture 
change there will follow more change in the future. 
It is pointed out, however, that because of Guatemala’s 
unfavorable economic position, her reliance on a 
single export crop, and because of the political un- 
certainty which characterizes the nation, the change 
envisioned will not and cannot be fully realized. It 
is predicted that in such pueblos as San Antonio 
there will be some population growth, some minor 
industrialization, increased social mobility based 
upon new occupational roles, and perhaps the emer- 
gence of a petty merchant class which will include 
some Indians. A new social system, with the caste 
division of society cross-cut by a class system, may 
emerge and become stabilized. 

331 pages. $4.14. MicA 55-609 





THE MCNARY RESERVOIR, 
A STUDY IN PLATEAU ARCHAEOLOGY 


(Publication No. 11,215) 
Joel Lewis Shiner, Ph.D. 
University of Arizona, 1955 


In an extensive project designed to recover the 
archaeological resources of the McNary Reservoir, 
a number of former Indian villages were excavated. 
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These villages, located on the Columbia River in 
Washington and Oregon, added a significant body of 
data to the prehistory of the Plateau Area. A local 
sequence of culture was found, and diagnostic arti- 
facts of each period were described. This sequence 
is the initial one for the Plateau Area. 

In spits of strong influence from the Northwest 
Coast and from the Western High Plains in the 18th 
century, the Plateau has been considered to be a dis- 
tinct culture area. Data from the archaeological re- 


covery program demonstrated that in prehistoric 
times the Plateau was even more distinctly a culture 
area. It exhibited a homogeneity of material culture, 
particularly in highly specialized tools, and the sev- 
eral regions of the Plateau shared a similar economy 
as well as environment. Future investigation in the 
Plateau may show whether or not the culture se- 
quence in the McNary region holds for the entire 
area. 

234 pages. $2.93. MicA 55-610 


ASTRONOMY 


PHOTOMETRY OF 
GALACTIC EMISSION NEBULAE 


(Publication No. 11,249) 


Albert Boggess, III, Ph.D. 
University of Michigan, 1955 


Four diffuse emission nebulae, NGC 6514, NGC 
6523, NGC 6611, and NGC 6618, are studied in order 
to obtain information on their internal structure. 
Photographs were made with the H. D. Curtis 24-36 
inch Schmidt camera, using different combinations of 
emulsions and filters to isolate emission lines of hy- 
drogen, {OII], and [OIII] and also a region of the neb- 
ular continuum. Photometric comparisons were 
made with the elliptical galaxy M32 in order to deter- 
mine surface brightnesses in ergs/cm’-sec. Isopho- 
tal contours were constructed with the University of 
Michigan isophotometer, making it possible to obtain 
the surface brightness at each point in the nebulae 
and their total luminosities. 

These nebulae are found to be opaque to Lymana@ 
radiation, but they are transparent in Ha. The Ha 
observations are compared with radio observations 
at 3200 Mc. and, if reasonable amounts of space ab- 
sorption are assumed, the radio frequency radiation 
is consistent with the hypothesis of thermal emission 
at an electron temperature of 10,000°K. Mean densi- 
ties and masses are computed, and the density dis- 
tribution within each nebula is obtained. 

The brightness fluctuations in the nebulae are 
analyzed by methods similar to those of turbulence 
analysis. Only the large scale structure of the neb- 
ulae can be studied because of the small scale of the 
original photographs and because the isophotes yield 
no information concerning small intensity fluctuations 
between the individual contours. There is an indica- 
tion that two of the objects, NGC 6523 and NGC 6618, 
are composed of a group of density condensations, 
while NGC 6514 and NGC 6611 are much more 
homogeneous. 

The need for further observational material is 
emphasized. It is especially important to set up 
photoelectric standards of surface brightness in the 
various emission lines. Measures of the Balmer 
decrement should be made in order to obtain reliable 


values for the amount of absorbing material in front 
of these nebulae. 
114 pages. $1.43. MicA 55-611 


ISOPHOTOMETRY OF 
EXTRAGALACTIC NEBULAE 


(Publication No. 11,266) 


Edwin Walter Dennison, Ph.D. 
University of Michigan, 1955 


The self-recording direct-intensity micropho- 
tometer built by R. C. Williams and W. A. Hiltner in 
1940, has been greatly modified for the use of locat- 
ing and recording curves of equal density, or iso- 
photes, on astronomical photographs. In this use, 
the instrument is referred to as the University of 
Michigan isophotometer. The isophotometer is capa- 
ble of producing results of high precision, and the 
limitations of this type of photometric research are 
introduced primarily by the photographic plate. 

The irregularities of photographic plates have 
been investigated, and a simple theory has been found 
which approximately predicts the observed disper- 
sion in density measures. These density measures 
have been made for four different Kodak spectro- 
scopic emulsions. 

Isophotes of NGC 3379, previously classified by 
Hubble as E-0O, indicate that this galaxy has an ellip- 
ticity of 0.14 and therefore should be designated as 
E-1. NGC 3384, an SBa galaxy, has also been exam- 
ined in some detail, and it was found that the inten- 
sity distribution is markedly different from that of 
elliptical nebulae. The color index of these nebulae 
was found to be constant over the entire image. The 
isophotes of these galaxies are essentially elliptical, 
and therefore the shape of the entire nebula and the 
distribution of light can be given a graphical repre- 
sentation. 

Four members of the M 81 group of galaxies were 
studied on uncalibrated plates. An intercomparison 
between these galactic systems, NGC 2976, NGC 3031, 
NGC 3034 and NGC 3077, clearly demonstrated that 
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the relation between the structure of the visible 
image and the structure of the outer regions is not 
the same for all galaxies. Facsimiles of the isopho- 
tal contour maps of these objects are presented, as 
no simple representation of the curves is possible. 

In conclusion, this type of photometric investiga- 
tion can probably contribute much in the field of ga- 
lactic research, and a program is proposed for the 
photometric study of extragalactic nebulae through 
the use of isophotes. 

130 pages. $1.63. MicA 55-612 


THE MICHIGAN - MOUNT WILSON SURVEY 
OF THE SOUTHERN SKY 
FOR Ha-EMISSION STARS AND NEBULAE 


(Publication No. 11,292) 


Karl Gordon Henize, Ph.D. 
University of Michigan, 1955 


This paper presents a summary of the Michigan- 
Mount Wilson southern Ha@ survey. It describes the 
history of the project; the observing and cataloguing 
techniques employed; and the results that have been 
obtained up to September 1954. The principal inves- 
tigations presented pertain to the planetary nebulae 
observed in the southern sky, and to the emission 
stars and nebulae in the Magellanic Clouds. Cata- 
logues of 308 planetary nebulae observed in the 
southern sky are included. 

This survey has been carried out with the Mount 
Wilson 10-inch camera located at the Lamont-Hussey 
Observatory of the University of Michigan in Bloem- 
fontein, Union of South Africa. Objective-prism 
spectrum plates covering the sky south of declination 
-30° have been taken in the red region of the spectrum 
about Ha. These have been searched for stars and 
nebulae which show Ha emission. The primary pur- 
pose of the project is the discovery of Be stars and 
planetary nebulae, but, in addition, diffuse emission 
nebulae, P Cygni stars, symbiotic stars, Wolf-Rayet 
stars, T Tauri stars, carbon stars, and S stars have 
also been discovered. 


The search has resulted in the discovery of more 
than 1000 new Be stars, in the discovery of 137 ob- 
jects which are tentatively classed as planetary neb- 
ulae, and in the observation of 171 previously known 
planetary nebulae. 

The data concerning the Be stars have not yet 
been completely analyzed. Data for the planetary 
nebulae are discussed in detail in Chapter VII, and 
the following conclusions have been reached. 

1) Probably less than 10% of the newly discovered 
planetary nebulae are extraneous objects. 2) About 
40% of the southern planetary nebulae show [NII] 
emission, while 17% show [NII] emission equal in 
intensity to that at Ha. 3) The conclusions drawn by 
Minkowski that the distribution of the planetary neb- 
ulae is strongly affected by local obscuration, and 
that the planetaries belong to Baade’s population 
type II, are confirmed. 4) The density of planetary 
nebulae in the southern branch of the Milky Way is 
nearly twice that in the northern branch. 5) Fourteen 
nebulae with unusual spectra are mostly objects of 
low excitation. 

Lists of emission stars and nebulae in the Mag- 
ellanic Clouds have been compiled for publication in 
the near future and are discussed briefly in this 
paper. A comparison of the present material with 
the catalogue of Small Cloud nebulae by Nail, Whitney, 
and Wade reveals that the two lists have less than 
50% of their objects in common. This discrepancy 
can probably be attributed to differences in observing 
techniques. The frequencies of nebular types in the 
two Clouds are compared and it is found that, for 
nebulae of Bok- Wade types II, III, IV, and V, the 
densities within the two Clouds are nearly equal. 
However, large differences occur in the frequency of 
the bright, irregular type I nebulae —a type which is 
almost entirely absent from the Small Cloud. It is 
suggested that the distribution of interstellar hydro- 
gen is more uniform in the Small Cloud than in the 
Large. 

The appendix contains copies of seven previously 
published papers dealing with investigations of 
southern emission objects of unusual interest. 

200 pages. $2.50. MicA 55-613 


BACTERIOLOGY 


AN INVESTIGATION OF THE EFFECT OF 
ANTIBACTERIAL SERUM ON THE 
ADSORPTION OF BACTERIOPHAGE 


(Publication No. 11,245) 


Leonard Norman Binn, Ph.D. 
University of Michigan, 1955 


The purpose of this investigation is to adapt im- 
proved quantitative techniques to an analysis of the 
mechanism by which antibacterial serum prevents 
the adsoption of bacteriophage to bacteria. In addi- 


tion to a better understanding of this effect, clarifi- 
cation of the relationship between bacterial antigens 
and bacteriophage receptors is also obtained. 
Members of the “T” even group of coliphages and 
their host strains, Escherichia coli B and Shigella 
dysenteriae (sh), were chosen. The effect of antibac- 
terial serum on phage adsorption was measured by 
determining as a function of time the number of sur- 
viving bacteria or the number of plaque forming par- 
ticles of bacteriophage. By expressing as a ratio the 
observed adsorption constant in preimmunization 
serum to the adsorption constant observed in anti- 
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serum, a reproductible index of the effect of anti- 
serum was obtained. 

Antibacterial serum slows the rate of virus ad- 
sorption; increasing the antiserum concentration 
results in a greater inhibition of virus adsorption. 
Preimmunization serum alone did not change the rate 
of virus adsorption; however, when preimmunization 
serum was added to dilute antiserum, the protection 
of the bacteria was enhanced. Heat inactivation of 
the preimmunization serum abolished the added 
effect, suggesting the role of a component of comple- 
ment. 

Antiserum against E. coli B agglutinated several 
bacteriophage resistant mutants of B, and protected 
them from bacteriophage action by preventing ad- 
sorption of virus. This antiserum did not agglutinate 
Sh. dysenteriae (sh) but could protect sh from bac- 
teriophage. In a given concentration of antiserum the 
rates of adsorption of T2, T2h, and T4 were not 
equally affected. Adsorption of T2 was inhibited to 
the greatest degree on E. coli, T4 to the least degree; 
however, on Sh. dysenteriae T4 was inhibited more 
than T2. 

Absorption of anti-B serum with B removed all 
the agglutinating and protecting effects. Absorption 
of this serum with sh removed the protecting effect 
for Sh. dysenteriae and reduced the protecting effect 
for E. coli. 

Absorption of anti-B serum with the mutant strain 
E. coli B/3, 4, 7 lowered the agglutinin titer for B 
and removed all agglutinins for the absorbing strain. 
The absorbed serum lost equally the ability to inhibit 
the adsorption of T2 and T4 on B. The results of 
these experiments suggest an antigenic difference 
from the wild type in the bacteriophage resistant 
mutant. Since the protection of T2 relative to that of 
T4 was not changed after absorption, there is a sug- 
gested difference between the phage receptor site and 
the antigenic site responsible for the blocking of bac- 
teriophage adsorption; otherwise one might have ex- 
pected that the absorption with the mutant would have 
had a greater effect on the adsorption of T2. 

Antisera prepared against T4 resistant mutants 
of E. coli B and Sh. dysenteriae protected the wild 
types against T4. This again suggests a difference 
between the bacteriophage receptors and the anti- 
genic sites responsible for protection, since the mu- 
tant is assumed to lack receptors for this particular 
virus. 

Although antisera prepared against Sh. dysen- 
teriae and Sh. dysenteriae/4 had low agglutinin and 
complement fixing titers for the homologous strains, 
they were able to inhibit bacteriophage adsorption in 
high dilution. 

The effect of antibacterial serum on the adsorption 
of bacteriophage appears to be a local blocking of the 
virus receptors, causing a slowing of the rate of 
virus adsorption. More than one type of antigenic 
group appears to be responsible for the serum’s pro- 
tective effects. Antigenic differences from the wild 
type were found in bacteriophage (T4) resistant mu- 
tants. The antigenic changes appeared to be distinct 
from changes in the bacteriophage receptors... Bac- 



































teriophage can be used as a quantitative means of 
measuring serological reactions where standard 
tests are of limited value. 

90 pages. $1.13. MicA 55-614 


A STUDY OF YEAST PHASE ANTIGENS 
IN THE DELAYED SKIN REACTIONS OF 
EXPERIMENTAL HISTOPLASMOSIS 
AND BLASTOMYCOSIS 


(Publication No. 11,268) 


James Everett Dyson, Jr., Ph.D. 
University of Michigan, 1955 


Supernatant fluids from mycelial cultures of 
Blastomyces dermatitidis and Histoplasma capsu- 
latum have been used with some success as diagnos- 
tic aids in skin tests of patients suspected of having 
blastomycosis and histoplasmosis. These antigens, 
which are designated blastomycin and histoplasmin 
respectively, have not been entirely satisfactory be- 
cause of their tendency to react when tested ina 
patient infected with a heterologous fungus. 

The purpose of this investigation was to study the 
cross-reactions of antigenic fractions of B. derma- 
titidis and H. capsulatum, to determine whether it 




















was possible to secure a fraction which was specific 
for the homologous organism and at the same time 
possessed sufficient sensitivity to produce a delayed 
skin reaction in all infected animals tested. Since 
the yeast phase alone is found in infected animals, 
yeast phase cultures have been used in preference to 
histoplasmin and blastomycin from mycelial growth 
for the preparation of fractions. 

Cultures of each of these organisms were grown 
in neopeptone dialysate for-six days on a rotary 
shaker at 37°C. The cultures were removed, killed, 
and antigens were prepared from the yeast phase 
cells by extraction and by fractionation of ground 
cell material. Fractions were also made of the su- 
pernatant cultural fluids. These fractions were dried 
by lyophilization, and a weighed amount of antigen 
was inoculated intracutaneously into both infected and 
noninfected “control” animals. These test animals 
consisted of rabbits and guinea pigs infected with B. 
dermatitidis and H. capsulatum, as well as other 
fungi. Several of the fractions were studied by means 
of paper chromatography. 

Extracts of yeast phase cells using buffer solu- 
tions and formamide did not yield antigens having 
both sensitivity and specificity. Cells were ground, 
and several preparations of the ground material were 
tested. These antigens had poor sensitivity. It was 
felt that a better antigen might be obtained by frac- 
tional precipitation of the ground yeast phase super- 
nate material, but none of the fractions obtained by 
precipitation with ethanol, zinc acetate, or ammoni- 
um sulfate was satisfactory. 

Supernatant fluids from yeast phase cultures were 
fractionated by several methods. Acetone or heavy 
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metal ions were used to precipitate material from 
the supernates, and fractions prepared in this way 
exhibited good sensitivity and specificity. The most 
satisfactory fractions were prepared by adding vari- 
ous amounts of absolute ethanol to the cultural su- 
pernates. All of the fractions had high specificity 
and sensitivity at the ten microgram level. The best 
antigens from B. dermatitidis supernates were pre- 
cipitated with an ethanol concentration between 50 
and 67 per cent. A concentration of ethanol between 
50 and 75 per cent produced the best fractions from 
the supernates of H. capsulatum. These fractions 
did not react in animals experimentally infected with 
Cryptococcus neoformans, Coccidioides immitis, 
Candida albicans, and Sporotrichum schenckii, al- 
though each of these animals had a positive skin test 
when intradermally injected with the homologous 
antigen. 

In order to characterize these antigens more com- 
pletely, aliquots of B. dermatitidis and_H. capsulatum 
fractions were deproteinized and subsequently skin 
tested. The protein-free fractions had no skin test 
reactivity. These same fractions were hydrolyzed 
and placed on paper chromatograms. Both the B. 
dermatitidis and H. capsulatum fractions seem to 
contain the same sugars: glucose, galactose, and 
mannose. 68 pages. $1.00. MicA 55-615 


























A STUDY OF THE ANTIBACTERIAL ACTIVITY 
OF NORMAL HUMAN SERUM UPON SELECTED 
STRAINS OF MICROCOCCUS PYOGENES 


(Publication No. 11,270) 


Richard Dean Ekstedt, Ph.D. 
University of Michigan, 1955 





An attempt has been made to learn the mechanisms 
involved in the antibacterial activity of normal human 
serum upon pathogenic and non-pathogenic strains of 
Micrococcus pyogenes. Correlation of this activity 
with the other commonly used in vitro tests was 
sought with the hope of developing a more direct test 
of virulence of these organisms for man. Further 
evidence regarding the role of coagulase in the patho- 
genesis of staphylococcal infections was also studied. 

This investigation involved following the growth of 
small inocula of various strains of M. pyogenes in 
fresh undiluted normal human serum. The effect of 
various physical and chemical manipulations of the 
serum, as well as the effect of addition of various 
metabolic products of the microorganisms upon their 
growth in serum so treated, was investigated. 

It was found that normal human serum supported 
luxuriant growth of pathogenic strains of M. pyo- 
genes, while the non-pathogenic strains were com- 
pletely inhibited. The antibacterial activity of indi- 
vidual serum samples was relatively constant. It 
was stable to heating at 55 C for 30 minutes, but 
showed signs of inactivation at 60 C for 30 minutes. 
Differences in nutritional requirements were ruled 
out as being responsible for the differential growth 











of the two groups of organisms in serum. Since 
human serum inhibited the proteinase activity of 
both serum susceptible and serum resistant strains 
equally, this property of the organisms could not be 
implicated in the mechanism of the differential 
growth. Calcium was found to be necessary for the 
antistaphylococcal reaction, magnesium, manganese, 
and ferrous iron not being able to function as diva- 
lent ion substitutes. The antibacterial activity was 
not related to the *C” reactive protein of serum. 
Lowering the oxidation-reduction potential of the 
serum by addition of sodium thioglycollate, neutral- 
ized ascorbic acid, and cysteine, resulted in a dim- 
inution of the antibacterial effect against susceptible 
strains of the organisms. Digestion of serum with 
pepsin destroyed its antistaphylococcal activity. By 
fortification of whole serum with an ammonium sul- 
fate fraction of serum an increased antibacterial 
activity of the serum against otherwise resistant 
strains resulted. Absorption of serum with both 
serum susceptible and resistant strains reduced its 
bacteristatic activity. Polysaccharide fractions from 
the organisms did not neutralize the serum activity, 
whereas protein fractions from serum resistant but 
not susceptible strains, did so. Non-specific absorb- 
ents such as charcoal, kaolin, aluminum hydroxide, 
and congo red, did not affect the bacteristatic serum 
activity. Hog gastric mucin did inhibit the activity, 
allowing serum susceptible strains to grow in the 
serum. 

A very close correlation was noted between the 
coagulase activity of strains of M. pyogenes and their 
resistance to serum bacteristasis. None of 12 coag- 
ulase negative strains examined was able to grow in 
serum, whereas all of 22 coagulase positive strains, 
with the exception of 2 weakly positive strains, grew 
well in normal human serum. Further fractionation, 
purification, and treatment of serum with the meta- 
bolic products of staphylococcal growth in broth elim- 
inated alpha and beta toxin as being responsible for 
the greater growth of coagulase positive strains that 
also produced these toxins, and led to the conclusion 
that coagulase functioned to protect these organisms 
against the bacteristatic activity of serum. By addi- 
tion of purified preparations of coagulase to serum, 
coagulase negative, serum susceptible strains were 
able to grow in this otherwise inhibitory medium. 

It appears then that the presumptive tests of patho- 
genicity commonly used for the staphylococci could 
be further strengthened by including a determination 
of the ability of the strain under study to grow in 
normal serum. A minimum level of coagulase activity 
seems to be essential for this growth. 

123 pages. $1.54. MicA 55-616 
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STUDIES OF THE IMMUNOLOGICAL 
RELATIONSHIPS BETWEEN VIRUSES OF 
THE PSITTACOSIS- LYMPHOGRANULOMA 

VENEREUM GROUP 


(Publication No. 11,279) 


Robert Dorl Francis, Ph.D. 
University of Michigan, 1955 


The similarity in antigenic make-up of viruses of 
the psittacosis-lymphogranuloma venereum group 
has been responsible for some of the difficulties en- 
countered in their identification and differentiation. 
With this in mind the present investigation was under- 
taken for the purpose of determining the immunologi- 
cal reactivity of toxins associated with representative 
viruses of the group and, in addition, to determine 
whether the toxin neutralization test might be used in 
the definitive differentiation of these strains. 

The toxicity of yolk sac suspensions of 11 virus 
strains was investigated. Mice were employed as the 
test host and the toxicity of each suspension was de- 
termined by intravenous inoculation. Ten of the 
agents subjected to test proved to be highly toxic for 
mice, but similar activity could not be detected for 
mouse pneumonitis virus (Chicago strain). Chorioal- 
lantoic membranes and allantoic fluid infected with 
psittacosis, human pneumonitis, or “E” viruses were 
found to be atoxic for mice. 

Separation of toxin and infection deaths in mice 
was made possible by differences in their time of 
occurrence after inoculation and to a lesser extent 
by the symptoms exhibited. The majority of toxin 
deaths appeared to take place in 24 hours or less 
and practically all infection deaths occurred after 
36 hours. 

The toxins associated with the various agents 
were found to be extremely labile, being inactivated 
in a relatively short time at incubator temperatures. 

The preparation of antiserums by intraperitoneal 
inoculation of mature roosters with formalinized 
virus and the method of determining toxin neutraliz- 
ing capacity of these antiserums are described. 
Cross toxin neutralization tests were performed in- 
travenously in mice with all possible combinations 
of the toxins of 10 virus strains and antiserums to 
psittacosis (6BC), Dlinois, Louisiana, human pneu- 
monitis (SF), “E,” meningopneumonitis (MP-F97), 
opossum A, opossum B, and ornithosis (strain 31) 
viruses. The results of these determinations re- 
vealed that psittacosis, Tlinois, Louisiana, and feline 
pneumonitis toxins were capable of reacting only with 
the homologous antiserums. 

The toxin of human pneumonitis virus was neu- 
tralized by psittacosis, [llinois, and *E” antiserums, 
whereas cross neutralization of “E” toxin occurred 
only in tests with human pneumonitis antiserum. 
Significant protection against meningopneumonitis 
toxin was afforded by psittacosis, Illinois, Louisiana, 
and ornithosis antiserums. However, none of the 
heterologous antiserums offered protection against 
the toxin of ornithosis virus. 

The toxins of opossum A and opossum B viruses 
were neutralized ‘in reciprocal tests performed with 


the respective antiserums. No other cross reactions 
were encountered with the toxins of these two viruses. 

On the basis of the results obtained, the toxin 
neutralization test appeared to be of definite value 
for the determination of antigenic relationships be- 
tween members of the group. The relatively high 
degree of specificity found for certain of the toxins 
and antiserums also indicated possible usefulness of 
this technique for identification and differentiation. 

Virus neutralization tests performed intracere- 
brally and intranasally in mice showed that few of 
the antiserums were capable of neutralizing homol- 
ogous and in certain instances heterologous viruses. 
The relationships as disclosed by these tests and by 
toxin neutralizations were discussed. 

93 pages. $1.16. MicA 55-617 


AN IMMUNOLOGICAL COMPARISON OF 
THE L-STRAIN OF FIBROBLASTS 
WITH THREE RELATED MOUSE CELLS 


(Publication No. 11,284) 


Harold Stanley Goodman, Ph.D. 
University of Michigan, 1955 


It was the goal of this study to determine some of 
the antigenic characteristics of a mammalian tissue 
cell, and in so doing to develop an approach to the 
study of mammalian tissue cells in general. The 
importance of this study lies in the possibility of 
developing serological methods which may be applied 
to the study of cancer cells or those cells and tissues 
involved in autosensitization. 

An immunological comparison of erythrocytes 
and leucocytes from Webster mice and erythrocytes 
and L-strain cells from C3H mice were made using 
reciprocal agglutination and agglutinin absorption 
techniques. Cross agglutination and absorption tests 
were done with human, rat, and guinea pig erythro- 
cytes, and rat and guinea pig leucocytes; tests with 
sheep erythrocytes were done using hemolytic titra- 
tion procedures. 

Certain relationships were found between the 
mouse cells; of these the relationships between the 
Webster and C3H erythrocytes, and between the 
Webster leucocytes and the L-strain fibroblasts 
were the strongest. It was found that the anti-mouse 
cell serums contained antibody specific for group A 
and B human erythrocytes, and there was an indica- 
tion of an additional antibody unrelated to A, B or 
Rh, antigens. A sheep cell heterophile factor was 
found in Webster leucocytes and L-strain fibroblasts. 
A relationship was noted between rat and guinea pig 
erythrocytes and each of the mouse cells. Factors 
related to rat and guinea pig leucocytes were dem- 
onstrated in cells derived from Webster mice and 
not those derived from C3H mice. 

This type of study has been shown to be applicable 
to the demonstration of qualitative differences and 
similarities in antigenic composition, such as were 
found in cross reactions with cells from heterologous 
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species. Also, it was possible to demonstrate the 
independence of antibodies for individual types of 


cross-reacting cells. 
66 pages. $1.00. MicA 55-618 


THE MULTIPLICATION OF 
MYCOBACTERIUM TUBERCULOSIS 
WITHIN MONONUCLEAR PHAGOCYTES 
OF EXPERIMENTAL ANIMALS 


(Publication No. 11,286) 


Albert Archer Grover, Ph.D. 
University of Michigan, 1955 





This study was undertaken to ascertain the prac- 
ticality of an in vitro method of assessing increased 
acquired immunity against tuberculosis in experi- 
mental animals. In the program of Immunization 
Against Tuberculosis in the Department of Bacteriol- 
ogy at the University of Michigan, increased immunity 
against tuberculosis in experimental animals was de- 
tected by the conventional method of infecting immun- 
ized and normal animals and evaluating the amount of 
gross pathology seen at autopsy. An in vitro method 
of detecting the results of immunization promised 
some distinct advantages over this in vivo procedure. 

The in vitro method was used to measure the in- 
tracellular growth of tubercle bacilli within mononu- 
clear phagocytes derived from peritoneal exudate of 
immunized and non-immunized animals. The exudate 
was stimulated in animals by the intraperitoneal in- 
jection of glycogen. The mononuclear phagocytes 
thus obtained were infected in vitro with standardized 
suspensions of tubercle bacilli and subsequently cul- 
tivated for one week. At intervals samples were 
withdrawn for enumeration of intracellular bacilli. 

Within mononuclear phagocytes obtained from 
guinea pigs which had been vaccinated with BCG, the 
growth of a virulent strain of human type tubercle 
bacillus was inhibited to a greater degree than the 
multiplication of the bacilli within mononuclear cells 
from non-vaccinated guinea pigs. This in vitro in- 
hibition of intracellular growth of bacilli within 
mononuclear cells appeared, within ten days, simul- 
taneously with the appearance of an active acquired 
resistance to challenge with virulent organisms in 
other vaccinated guinea pigs. 

When vaccinated guinea pigs were challenged, and 
mononuclear phagocytes from such animals were in- 
fected in vitro at intervals up to two months following 
immunization, there was no demonstrable alteration 
in the degree of the animals’ increased resistance. 
Neither did a second vaccination measurable alter 
either resistance against infection or the in vitro in- 
hibition of growth of the bacilli within mononuclear 
cells. 

Guinea pigs were immunized with a solvent ex- 
tracted fraction prepared from a virulent strain of 
human type tubercle bacilli. This fraction had been 
shown to increase the resistance of experimental 
animals to tuberculosis. Mononuclear phagocytes 




















from these animals also inhibited intracellular re- 
production of tubercle bacilli more than did mononu- 
clear phagocytes from non-immunized animals. 

Other fractions with no immunizing properties 
prepared from both bovine and human type tubercle 
bacilli failed to cause mononuclear phagocytes from 
rabbits to inhibit the growth of a virulent strain of 
human type tubercle bacillus to a greater degree 
than phagocytes from normal rabbits. 

Rabbit mononuclear cells in vitro inhibited the 
intracellular multiplication of a virulent strain of 
human tubercle bacilli to a greater degree than 
mononuclear phagocytes from normal guinea pigs. 

An attempt was made to determine whether or 
not mononuclear phagocytes from guinea pigs im- 
munized with BCG could alter the course of infection 
in the host’s body in addition to inhibiting the intra- 
cellular growth of the bacilli in in vitro cultures. In 
immunized and non-immunized guinea pigs cells 
were mobilized in the peritoneal cavity prior to the 
injection of virulent human tubercle bacilli. Appro- 
priate controls were also infected. Autopsy results 
showed no differences in the amount of disease which 
had developed in animals in which the phagocytes 
had been mobilized. 

No specificity of response was demonstrated in 
the in vitro inhibition of intracellular growth of tu- 
bercle bacilli. Guinea pigs were immunized with 
BCG-Phipps and their mononuclear phagocytes in- 
fected in vitro with the same strain of tubercle bacil- 
lus. There was no quantitative difference between 
the inhibition of intracellular growth of BCG-Phipps 
and the intracellular inhibition of the virulent human 
strain. 

The results obtained in this study suggest the 
practicability of this in vitro method for detecting 
acquired resistance following vaccination against 
tuberculosis in experimental animals. 

75 pages. $1.00. MicA 55-619 

















AN ELECTROPHORETIC METHOD FOR THE 
TITRATION OF ANTISERUM AND ITS 
APPLICATION TO ANTI-TUMOR SERUM 


(Publication No. 11,290) 


Roberta Jean Smith Hartman, Ph.D. 
University of Michigan, 1955 


The purpose of this study was the development of 
an in vitro method for the assay of anti-tumor serum 
with respect to antibodies directed against the tumor 
cell surface. The approach to this problem was 
based upon the effect which the anti-tumor serum 
has upon the average charge density of the surface 
of the tumor cell, this effect being measurable by the 
technique of microelectrophoresis. 

If the charge density of the tumor cell surface is 
plotted as a function of the log of the reciprocal of 
the serum dilution, the curve is sigmoid. The upper 
asymptote is the charge density of the cell in buffer 
alone, and the lower asymptote has a value which is 
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characteristic of antiserums produced in a given 

host species against a given complex antigen and not 
of the individual antiserum. Any characteristic prop- 
erty of this “titration curve” could be selected as the 
endpoint, and the reciprocal of the serum dilution at 
that endpoint would be a measure of the antibody con- 
tent of the serum. The endpoint selected was the in- 
flection point of the curve, the reciprocal of the 
serum dilution at the inflection point being defined as 
the “electrophoretic titer.” 

Although it is known that the antibody response to 
various antigens of a complex is not exactly the 
same, it was hoped that the electrophoretic titer 
would be a good measure of the neutralizing power of 
the anti-tumor serums. Ten antiserums prepared 
against the Gardner 6-C3H-ED lymphosarcoma were 
assayed by the electrophoretic method, and the elec- 
trophoretic titer was compared with the ability of the 
serum, when mixed with the inoculum, to prevent 
transplantation of the tumor. From these data it was 
concluded that a comparison of the electrophoretic 
titers of various antiserums is a reliable method for 
the prediction of their relative values in an animal 
protection test. 

If electrophoretic measurements are made ona 
set of antiserums at only one dilution, the data divide 
into three groups depending upon whether the dilution 
selected falls upon the upper asymptote, the lower 
asymptote, or the region between. If a sufficient 
amount of information is available concerning the 
serums against a given antigen, it should be possible 
to select a single dilution such that all serums which 
fall into the first group could be considered worthless 
and those which fall into the second to be definitely 
promising. A 1:200 dilution has been selected for 
screening serums against both the Gardner lympho- 
sarcoma and the Flexner-Jobling carcinoma. 

The possible application of these general tech- 
niques to the investigation of the antigens of the cell 
surface by the use of heterologous antiserums is 
discussed. Several methods are illustrated using the 
lymphosarcoma cell and anti-normal C3H mouse red 
blood cell serum and anti-normal C3H mouse spleen 
tissue serum. 

A section is also included in which the apparatus, 
techniques, and errors of microelectrophoresis are 
discussed in some detail. 

133 pages. $1.66. MicA 55-620 


AN INVESTIGATION OF SOME FACTORS 
INFLUENCING THE BACTERICIDAL ACTIVITY 
OF HUMAN SERUM AGAINST 
SALMONELLA TYPHOSA 


(Publication No. 11,307) 
Albert Ernest Larner, Ph.D. 
University of Michigan, 1955 


Although a great deal of information has been pub- 
lished concerning the antibacterial activity of serum, 
the components involved in this reaction have not 


been clearly defined. The purpose of this study was 
to elucidate some of the factors of normal human 
serum which act in vitro in conjunction with comple- 
ment to inhibit the growth of S. typhosa organisms. 

Pooled lots of sera were used in all of the bacte- 
ricidal tests. In establishing the degree of bacteri- 
cidal activity of serum, the conditions of the test, 
e.g., pH, temperature, duration and concentration of 
components were carefully considered. Since com- 
plement has been shown to be an essential component 
of this bactericidal system, it was necessary to en- 
sure that an adequate supply of the material was 
present to support the reaction. The participation of 
specific factors in the bactericidal reaction was de- 
termined by selective inactivation or removal of 
these constituents from the serum. 

Antibacterial activity was estimated by enumerat- 
ing the viable cells remaining in serum which had 
been seeded with known concentrations of the test 
organisms. The affect of serum on the oxygen uptake 
of the test organisms also served as a means of de- 
termining serum activity. 

The addition of lipid material extracted from 
normal serum had no affect upon the bactericidal 
property of bactericidally active or inactive serum. 
A decrease in the concentration of serum lipids ap- 
pears to influence the stability of the antibacterial 
property of the serum. The activity of serum with a 
reduced lipid content declines much more rapidly than 
the activity of normal serum when stored at -20C. 

A globulin fraction, isolated by solvent extraction, 
was found to be capable of restoring bactericidal ac- 
tivity to serum which had been rendered inactive by 
adsorption with bacterial cells. Electrophoretic anal- 
yses of the isolated material indicated that the major 
component was gamma globulin with approximately 
295 per cent beta globulin. Tests performed with vari- 
ous isolated fractions indicated that the gamma 
globulin was the more important of the two fractions. 

Mucin and alcohol precipitated fractions of mucin 
were found to inhibit the antibacterial activity of 
serum. The extent of inhibition was related to the 
concentration and fraction of mucin employed as well 
as the length of time these materials were in contact 
with the serum prior to determining bactericidal ac- 
tivity. Further investigations indicated that the 
mucin blocked the participation of complement in the 
bactericidal system, components C!, and C', being 
the most susceptible to the effect of mucin. 

92 pages. $1.15. MicA 55-621 








THE EFFECTS OF BACILLUS ANTHRACIS 
FRACTIONS ON THE METABOLISM 
OF GUINEA PIG LEUCOCYTES 


(Publication No. 11,348) 


Harold William Rossmoore, Ph.D. 
University of Michigan, 1955 





The polymorphonuclear leucocytes play a major 
role in the resistance of the host to anthrax. This is 
apparent in experimental anthrax infections in the rat 
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and guinea pig. In the guinea pig, there is a conspic- 
uous lack of leucocytes in the lesion. The fact that 
the guinea pig eventually succumbs to this disease 
may well be attributable to the absence of these cells 
in the early lesion. In rats, on the other hand, there 
is a large and rapid accumulation of leucocytes at the 
site of infection which usually is sharply defined and 
quickly cleared. 

Experiments were performed to determine 
whether the apparent defect in leucocyte response to 
Bacillus anthracis in the susceptible guinea pig was 
related to the effects of products of infection on the 
metabolism of these cells. The effect of living or 
killed bacilli on endogenous respiration and glycoly- 
sis in leucocytes has been studied, as has been the 
effect of a recently isolated immunizing protein anti- 
gen believed to be related to the virulence of the 
pathogen. The part played by-these leucocytes in an- 
tigen transport and the formation of antibody is not 
well understood. There is a possibility that these 
cells, in their active roles as phagocytes, will de- 
grade an immunizing antigen so as to destroy its 
antigenic integrity. In this respect, the metabolic 
responses of the leucocytes to different antigens 
correlated with in vitro serological results might 
give a clear picture of the fate of an injected im- 
munizing agent. 

In addition to the experiments conducted with B. 
anthracis, three pharmacologically active substances, 











histamine, insulin, and cortisone, were tested for 
their effect on leucocyte metabolism. These com- 
pounds have important roles in the response of the 
host to infection. 

The leucocytes used in this study were obtained 
from guinea pig peritoneal exudates and consisted 
primarily (95 per cent) of polymorphonuclear neutro- 


philes. Measurement of oxygen uptake and anaerobic 
acid formation was carried out in calibrated Warburg 
constant volume respirometers. The bacterial frac- 

tions studied were all prepared from the fairly viru- 

lent Vollum strain of B. anthracis. 

The effect of acetone-killed, heated, and living 
organisms on leucocyte respiration was noted. The 
same level of respiratory stimulation was obtained 
with acetone-killed as with living organisms (42 and 
35 per cents, respectively), while the heated organ- 
isms increased oxygen uptake to a much higher level 
(71 per cent). Filtrates of cultures of the test organ- 
ism grown in plasma were shown to stimulate anaer- 
obic acid formation (49 per cent). This was not true 
of broth culture filtrates. 

Immunization of guinea pigs carried out with the 
heated or acetone-killed vaccines indicated the 
thermolability and acetone resistance of an antigen 
capable of stimulating guinea pigs to produce precip- 
itating antibodies. Precipitin titers of 1:480 resulted 
when serums from animals immunized with the ace- 
tone-killed vaccine were used, while no titer was 
evident from animals treated similarly with a heated 
vaccine. The protein antigen (595) of B. anthracis 
stimulated (25 per cent) anaerobic acid formation. 
However, dialysis seemed to destroy or remove this 
stimulating ability. 

The ability of histamine to inhibit respiration of 
guinea pig leucocytes (19.8 per cent) was shown. In- 
sulin stimulated endogenous oxygen uptake (17.2 per 
cent) and exogenous anaerobic acid formation (16.2 
per cent). This stimulation was possibly related in 








part to increased hexokinase activity. Inhibition of 
anaerobic acid formation and oxygen uptake by corti- 
sone (6.5 and 14.4 per cents, respectively) was dem- 


onstrated. 71 pages. $1.00. MicA 55-622 


BIOLOGY-GENETICS 


A NEW APPROACH TO THE PHYLOGENY 
OF THE RHYNCHOPHORA 


(Publication No. 11,237) 


Frank Emil Ammermann, Ph.D. 
University of Michigan, 1955 


This study is intended to illustrate the application 
of simplified statistical methods employed in indus- 
trial quality control to a taxonomic problem involving 
the higher categories in insects. These methods, de- 
rived from the dynamics of populations of mechanical 
parts, are extended to include the dynamics of popula- 
tions of species that comprise families of the Rhyn- 
chophora, or weevils. 

The initial chapters of the study are devoted to 
drawing analogies between mechanical and biological 
populations. It is shown that the perception of simi- 
larities between species that leads to their arrange- 
ment into families can be translated into an objective 


statistical analysis. Ten important subgroups of the 
Rhynchophora are selected upon the basis of their 
apparent resolution into natural aggregations. These 
subgroups are described in the usual diagnostic 
terms to show that there are no common characters 
by which their relationships may be determined. 

The beak is then taken as a feature common to all 
weevils and its length, width and ratio to body length 
and width are plotted in the form of frequency distri- 
bution curves using the species as the population 
unit. Peaks of distribution appear when ratios are 
used that correspond in composition to the families 
of weevils. The families are graphed individually 
and the relationship of curve forms and means is 
determined. 

In order to resolve the family relationships more 
clearly the concept of the effective dimension is in- 
troduced. The effective beak length, or portion of the 
beak that enters into the egg-laying habits of the 
Rhynchophora, is taken as a unit and analysed in its 
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relation to body length. Curves from this analysis 
are used to arrange the families in the order of spe- 
cialization. From the combined data the Rhyncho- 
phora are found to be triphyletic, the principal stems 
being the attelabid-rhynchitid, the brentid and the 
otiorrhynchid. The anthribids are disclosed as sep- 
arate from the Rhynchophoran complex. 

Some generalizations are made at the end of the 
study. They deal with the evolution of the Rhyncho- 
phora and explain the development of the series as 
the expansion of transitional forms, through the 
mechanisms of speciation, into environmental niches. 
The initial appearance of the series is ascribed to 
mutations and the present composition to the forces 
of natural selection in their modern interpretation. 

153 pages. $1.91. MicA 55-623 


A COMPARISON OF THE EFFECTS OF 
X-RAYS AND THERMAL NEUTRONS ON 
THE DORMANT SEEDS OF BARLEY, 
MAIZE, MUSTARD AND SAFFLOWER 


(Publication No. 11,220) 


Benjamin Harrison Beard, Ph.D. 
The University of Nebraska, 1955 
Adviser: Elvin F. Frolik 

Eleven lots of 500 seeds each of the four crops, 
barley, maize, mustard, and safflower were prepared. 
Five were irradiated with graduated doses of X-rays, 
five with graduated doses of thermal neutrons in the 
thermal column of the nuclear reactor at the Brook- 
haven National Laboratory, and one was not irradi- 
ated. The experimental work was conducted in 1953 
and 1954, at the University of Nebraska. The first 
mitotic divisions in the root tips of barley and maize 
were scored for chromosomal bridges and fragments. 
Seedling heights of barley and mustard were measured 
at 3 to 7 day intervals for 32 days; maize, 12 and 32 
days; and safflower, 19 days, after planting the seeds. 
The percent abnormal pollen was determined using 
single anther preparations stained with aceto-car- 
mine. From each anther, pollen grains in a strip the 
width of the microscope field and the length of the 
cover glass were counted. 

The mean seedling height of each species was re- 
duced with each increase in dose of either X-rays or 
thermal neutrons. Correlation coefficients for the 
relationship between seedling height and dose of 


radiation exceeded the value required for significance 
at the 1% level of probability for all species studied. 

Survival was a reliable criterion of X-ray dosage 
but was not consistently reliable as an indication of 
dosage of thermal neutrons. 

The mean percentage of abnormal pollen increased 
with each increase in dose of X-rays or thermal neu- 
trons in the species studied. Although barley and saf- 
flower were grown at two locations, the means of the 
individual treatments did not differ significantly be- 
tween locations. 

The relationship between percent normal cells in 
the root tips and percent normal pollen was essen- 
tially the same for barley and maize for both radia- 
tions. However the relationship between percent 
normal pollen and plant height, although essentially 
the same among the four different species with either 
irradiation series, was not the same for the two ra- 
diations. Since the reduction in percent normal pollen 
corresponding to a given reduction in plant height 
was found to be greater for thermal neutrons than for 
X-rays, an extra-chromosomal influence of X-rays 
was indicated. 

The number of tillers and number of kernels per 
barley plant decreased with increasing dose of either 
X-rays or thermal neutrons, although the size and 
plumpness of the kernels were not affected by the 
radiations. 

There appeared to be a differential susceptibility 
of barley and maize seeds to X-rays and thermal 
neutrons as determined by the effect on seedling 
height, percent abnormal root tip cells and percent 
abnormal pollen. Barley seeds were apparently more 
resistant to X-rays and more susceptible to thermal 
neutrons than were maize seeds. 

Average biological equivalence values for the dif- 
ferent criteria indicated that, in comparison with X- 
rays, thermal neutrons were more effective on barley 
and mustard seeds than on maize and safflower seeds. 
One roentgen of X-ray was biologically equivalent to 
0.53 x 10° thermal neutrons per cm.’ on barley seeds; 
1.64 x 10° thermal neutrons per cm.” on maize seeds; 
0.58 x 10° thermal neutrons per cm.’ on mustard 
seeds; and 2.65 x 10° thermal neutrons per cm.2 on 
safflower seeds. 

A consideration of biological equivalence values 
and published chemical analyses of Tradescantia 
microspores, maize embryo tissue, and barley em- 
bryo tissue indicated that the nitrogen-thermal neu- 
tron reaction is the most eifective biologically. Thus 
it was suggested that boron is more abundant in the 
cytoplasm of the cell than in the cell nucleus. 
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SPORES OF THE MUSCI: THEIR STRUCTURE 
AND SIGNIFICANCE IN SYSTEMATIC RESEARCH 


(Publication No. 11,317) 


John Wilbur McClymont, Ph.D. 
University of Michigan, 1955 


A study of the present status of our knowledge of 
the morphology of moss spores indicated that very 
little was known regarding these structures. In view 
of the possible values which a better understanding 
of the forms of these reproductive cells might pro- 
vide, this investigation was undertaken with the fol- 
lowing broad aims: 

1. To make a systematic survey of the spore ma- 
terial of the Musci in the herbarium of the University 
of Michigan, and to record the data that were ob- 
tained in an organized and useful form. 

2. To determine from this information whether 
significant diversity exists among the spores of the 
Musci. 

3. To ascertain whether this diversity, if present, 
may be of (a) taxonomic value in delimiting and iden- 
tifying recent and fossil material, and/or (b) phylo- 
genetic value in working out the natural relationships 
of the mosses. 

The method that has been employed in carrying 
out this survey was to analyze the spores of three 
species in each genus, where possible, by mounting 
the spores in glycerine jelly, determining the salient 
morphological features of each species, and record- 
ing the resulting data on Keysort cards, a type of 
punch card. 

The results obtained by the study of 653 species, 
belonging to a total of 343 genera, were transcribed 
from the Keysort cards both in tabular and para- 
graph forms so that this information would be readily 
available to the botanists using this work. 

In the section on observations and correlations, 
the generalized moss spore and its variations were 
considered in detail from the standpoints of observa- 
tions made in the present study and those of other 
investigators. Such aspects of the spore as sculptur- 
ing, color, size, and symmetry were discussed; and 
a tentative terminology was proposed for describing 
moss spore morphology. 

The possible value of a better understanding of 
spore morphology for the purpose of identifying 
recent and fossil materials of mosses was treated, 
and evidence was presented that indicates that this 
application may have real value in the future. 

Correlations of moss spore morthology, as re- 
corded in this survey, with the taxonomic system of 
Brotherus were examined and some of the more sig- 
nificant types of correlations were pointed out. How- 
ever, since the conclusions of such a survey as this 
one, based as it is on scattered sampling, are neces- 
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sarily only suggestive, a detailed and intensive study 
was made, based on type material of a particular 
taxon (the genus Bruchia) so that the value of spore 
evidence in systematic research could be exempli- 
fied in full in at least one genus. 

Although many conclusions were reached in 
regard to specific aspects of moss spore morphology, 
in general this study has shown, (1) that there defi- 
nitely is considerable morphological diversification 
among moss spores, (2) that there is good evidence 
that spore morphology could be used in many taxa 
for delimitation and identification of species, and 
(3) that there seems to be a reflection of phylogenetic 
relationships in the structure of moss spores, as is 
strongly suggested by certain correlations that were 
found between spore morphology and the taxonomic 
system of Brotherus on the one hand, and more espe- 
cially by the correlations observed in the genus 
Bruchia on the other. 








Finally, suggestions for future investigations and 
applications of moss spore morphology were made 
and in addition, a general bibliography to provide a 
literary background for future research was pre- 
sented. 210 pages. $2.63. MicA 55-625 


STUDIES ON THE PHYSIOLOGY OF 
OCHROMONAS MALHAMENSB, 


A GOLDEN-BROWN ALGA 
(Publication No. 11,345) 


George Harvey Reazin, Jr., Ph.D. 
University of Michigan, 1955 





The purpose of this investigation is to compare 
the metabolism of a photoorganotrophic alga (an or- 
ganism which is capable of photosynthesis, but re- 
quires a source of exogenous organic hydrogen 
donors) with the photolithotrophic algae (organisms 
which are capable of photosynthesis, but must have 
reduced hydrogen supplied by inorganic compounds) 
in order to establish how these forms differ. 

The organism used in this study is a bacteria- 
free strain of Ochromonas malhamensis Pringsheim. 
The cells are cultured on Hutner’s defined medium, 
and are starved in the dark for various periods of 
time after which their oxygen consumption is meas- 
ured by means of the Warburg respirometer. The 
following information is obtained: 

(1) Ochromonas has an optimum respiration at 
pH 5.0, has a Respiratory Quotient of 0.8, and cannot 
fix CO, in the dark. 

(2) Cells starved in the dark are observed to use 
one endogenous substrate and, as starvation proceeds, 
they will not oxidize carbohydrates until a lag period, 
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which increases with starvation time, occurs. This 
lag does not occur when cells are starved in the light. 

(3) When yeast extract and sugars are added to 
starved cells, respiration is stimulated sooner than 
if only sugar is present. The material in yeast ex- 
tract is shown to be an unsaturated lipid material. 

(4) Fatty acids are found to be oxidized by 
Ochromonas, and the kinetics of this oxidation are 
suggestive of induced enzymes. The adaptation of 
non-adapted cells to fatty acids is observed to be in- 
hibited by ultra-violet irradiation, para-fluoro-phe- 
nylalanine, sodium azide, and dinitrophenol. When 
in vitro studies of fat utilization are attempted, no 
response to substrates can be demonstrated. 

(5) By means of simultaneous adaptation studies, 
it is observed that adapted cells of Ochromonas can 
oxidize only those fatty acids of the same or shorter 
chain length, irrespective of the number of carbon 
atoms in the molecule, than the fatty acid used orig- 
inally in the adaptation of the cells. Fatty acids of 
longer chain lengths require a lag period before being 
oxidized. 

(6) The endogenous metabolism is inhibited by 
arsenate, sodium fluoride, sodium iodoacetate, so- 
dium azide, potassium cyanide and malonic acid. 
Sodium fluoride, sodium iodoacetate, dinitrophenol, 
and sodium azide all inhibit carbon dioxide produc- 
tion more than oxygen consumption. Arsenate, po- 
tassium cyanide and malonic acid all inhibit carbon 
dioxide production and oxygen consumption equally. 
Glucose oxidation is inhibited by all of the poisons 
used, whereas fat oxidation is observed to be inhib- 
ited only by potassium cyanide and sodium iodoace- 
tate. 

It can be concluded that cells starved in the dark 
lose factors needed for the oxidations of carbohy- 
drates; whereas, these factors are maintained when 
cells are starved in the light. These data suggest 
that fats are metabolized equally well by dark- 
starved cells or light-starved cells, and that the fatty 
acids and the enzymes which oxidize fats may be 
adaptive in nature. However, the presence of induced 
enzymes is not definitely established since in vitro 
experiments have not been performed successfully 
and the possibility of permeability problems has not 
been eliminated. The in vivo evidence suggests that 
fats are broken down one carbon atom at a time, in- 
stead of by two at a time as in the beta-oxidation se- 
quence in animals. When Ochromonas is compared 
with other algae, it is found to have a higher oxygen 














consumption and a lower Respiratory Quotient than do 
the other algae. Its oxidative metabolism seems to 
correspond to the facultative chemoorganotrophic 
algae (those algae that sometimes grow in the dark 
on organic compounds, but usually are photolitho- 
trophs.) It is also concluded that this organism may 
represent an intermediate between a fully pigmented 
alga and its colorless counterpart. 

154 pages. $1.93. MicA 55-626 


THE TAXONOMY OF THE GENUS 
ANDROPOGON (L.) IN NEBRASKA 


(Publication No. 11,228) 


Paul Frederick Romberg, Ph.D. 
The University of Nebraska, 1955 





Adviser: John F, Davidson 


The study was prompted by observations of the 
very evident variation in Andropogon populations 
throughout the state. The objective has been to deter- 
mine and express the interrelationships of the species 
present in Nebraska. To this end material was col- 
lected from 1950-1953 for morphological, ecological, 
cytological and genetic studies. 

Data from these studies were compiled into hybrid 
indices to test for the possibility of hybridization. A 
method was devised for testing the validity of the 
characters used in these hybrid indices. These tax- 
onomic analyses of the material demonstrated the 
existence of three species. A. Scoparius Michx., is 
distinct, and shows no evidence of hybridization. A. 
gerardi Vitm., and A. hallii Hack., on the other hand 
hybridize freely, and introgression has apparently 
progressed to the degree that the original parental 
types are rare in Nebraska. A. chrysocomus Nash 
and A. paucipulus Nash appear to be merely named 
segregates of the hybrid swarm. 

The present treatment in addition to including the 
customary keys and descriptions also provides a 
method for procuring soil-free root tips in large 
numbers. The treatment also includes a table of 
character values by means of which hybrid specimens 
may be assigned to their relative positions in the 
hybrid swarm. 
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CHEMISTRY, BIOLOGICAL 


SOME ASPECTS OF GALACTOSE METABOLISM 
IN THE MAMMALIAN ORGANSM 


(Publication No. 11,334) 


Herbert Bowen Pahl, Ph.D. 
University of Michigan, 1955 


The purpose of this study was to investigate the 
question of whether D-galactose is transformed into 
blood glucose during the course of its absorption 
from the intestine of the rabbit. That this transfor- 
mation might take place has been indicated by studies 
with enzymes which are present in extracts of intes- 
tinal mucosa. More direct evidence, obtained under 
physiological conditions, was desired and it was to 
this end that the present investigation was under- 
taken. 

The experimental approach which was employed 
involved the determination of the radioactivity of the 
galactose and glucose fractions of portal blood which 
had been collected during the absorption of galactose- 
1-Cl4 from the duodenum of the rabbit. Due to the 
reported function of the liver in the conversion of 
galactose to glucose, it was necessary to remove 
this organ from the circulation, prior to the admin- 
istration of the galactose solution, if the extent to 
which the intestine serves as a site for hexose con- 
version was to be accurately evaluated. Accordingly, 
a surgical procedure was devised whereby the portal 
blood was directed into the jugular vein by means of 
a polyethylene cannula, and the hepatic artery li- 
gated. This procedure effectively removed the liver 
from circulation and permitted the subsequent collec- 
tion of portal blood which had not been exposed to the 
metabolic action of hepatic tissue. A typical experi- 
ment was carried out in the following manner. 

An unfasted rabbit was anesthetized and the liver 
was removed from the circulation. A control portal 
blood sample was taken. This was followed by the 
injection of 2 grams of galactose as a 33% aquéous 
solution into the duodenum. Absorption was allowed 
to proceed for 2 to 3 minutes. At the end of this pe- 
riod the polyethylene cannula was cut and the portal 
blood was collected until death occurred. Forty to 
46 ml. of portal blood were usually obtained before 
the death of the animal terminated the experiment. 
Blood filtrates were prepared with barium hydroxide 
and zinc sulfate, and the amounts of glucose and ga- 
lactose were quantitatively determined by measuring 
the total reducing power of the filtrates before and 
after incubation with glucose oxidase. The total 
radioactivity of the blood filtrate was also deter- 
mined in order to obtain a second, independent 
measure of the amount of galactose which had 
reached the portal system. The quantitative sepa- 
ration of the glucose and galactose was effected, 
after deionization of the blood filtrate, by the 


selective oxidation of the glucose to gluconic acid by 
glucose oxidase (notatin). After deionization of the in- 
cubated solution and neutralization with potassium 
hydroxide (in order to convert the gluconic acid into 
its potassium salt), the separation of the resulting 
galactose-potassium gluconate mixture was carried 
out by means of paper chromatography. The ga- 
lactose and potassium gluconate were eluted from the 
chromatogram and the radioactivity of each material 
was determined. 

In each of three experiments in which radioactive 
galactose was used, the radioactivity of the potassium 
gluconate was no greater than background, whereas 
94% of the radioactivity of that portion of the portal 
blood which had been carried through the analytical 
procedure was recovered in the galactose fraction. 

These results show that no detectable conversion 
of galactose to glucose occurs in that portion of the 
galactose which is absorbed across the intestinal wall 
and which can be recovered from the portal blood 
(about 0.7% of the injected radioactivity). Under the 
conditions of these experiments, it is estimated that a 
conversion to glucose of 0.8% of the galactose which 
reached the portal blood could have been detected. 

165 pages. $2.06. MicA 55-628 


CHEMISTRY, INORGANIC 
THE APPLICATION OF MICROWAVE 
MEASUREMENTS IN THE DISPERSION REGION 
OF LIQUIDS TO THE STUDY 
OF MOLECULAR STRUCTURE 


(Publication No. 11,000) 


George Blatz Rathmann, Ph.D. 
Princeton University, 1951 


Measurements in the microwave region of the 
electromagnetic spectrum encompassing 1,000:to 
30,000 megacycles per second have found extensive 
application in the study of molecular structure. The 
field can be divided in terms of the two modes of 
interaction of molecules with mocrowave radiation: 
resonance absorption and nonresonance absorption. 
Resonant interactions of dipolar gases are utilized in 
the field of microwave spectroscopy while non- 
resonant interactions are responsible for dielectric 
dispersion in many polar liquids at microwave fre- 
quencies. 

A molecular model consisting of a charge bound 
elastically to one or more equilibrium positions can 
be shown to exhibit both resonant and nonresonant 
absorption. The measurement reported and discussed 
in this dissertation deal almost exclusively with 
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nonresonant or dipole orientation in liquids, but evi- 
dence is presented that the dielectric behavior of al- 
cohols both in the liquid and in the solid phase can be 
readily interpreted in terms of the above described 
model which is capable of both resonant and non- 
resonant absorption. 

The instruments used are a microwave system 
operating at 24,000 megacycles per second for deter- 
mining the dielectric constant and loss at 1.25 centi- 
meters, and a Static dielectric constant heterodyne 
beat apparatus measuring the dielectric constants of 
liquids at 520 kilocycles or a virtually zero fre- 
quency in comparison to microwaves. 

In order to measure pure liquids as well as dilute 
solutions two methods of measurement at 1.25 centi- 
meters are used: the low loss or double-the- 
minimum method; and the high loss or reflection co- 
efficient method. The apparatus and experimental 
procedure is described for each of these methods and 
probably errors are analyzed in terms of the new 
method of measurement utilizing a calibrated attenu- 
ator. The reproducibility of results is taken asa . 
measure of the random errors. 

The dielectric constant and loss at 1.25 centi- 
meters are reported for binary systems of a-chloro- 
naphthalene, n-tetradecyl bromide, n-octyl bromide, 
benzophenone, methyl chloroform and t-butyl chlo- 
ride in n-heptane, carbon tetrachloride and nujol. 
Static dielectric constants for the above systems are 
also reported. The slopes of the dielectric variables 
as a function of concentration are obtained from lin- 
ear graphs which are plotted for each solution at 
several temperatures. 

The results of these measurements indicate that 
the relaxation time of spherical molecules is less de- 
pendent upon viscosity and more dependent upon in- 
termolecular (dipole-dipole) forces, while the relax- 
ation process of asymmetrical molecules more 
closely resembles viscous flow. Marked deviations 
from the predicted dependence of dielectric relaxa- 
tion on viscosity are observed for most of the sys- 
tems studied. 

The dielectric constant and loss at 1.25 centi- 
meters of thirteen pure esters, four diesters, and 
three glycerides are recorded, at several tempera- 
tures. The molecular weights of these compounds 
range from 88 to almost 900. The observed greatly 
increased ease of orientation for all these molecules 
over halides of comparable length is attributed to the 
smaller dipole moment and, perhaps, increased seg- 
mental orientation. 

Seven pure alcohols were studied in order to in- 
vestigate the possibility of two dispersion regions, as 
well as the importance of association in the relaxa- 
tion process. Results when coupled with those of 
other investigators indicate a definite asymmetry for 
both the dielectric constant and the loss as a function 
of log frequency. The curves suggest a model pos- 
sessing two rather distinct mechanisms for polariz- 
ing in a microwave field. The higher frequency 
process may be resonant in nature, although the data 
is insufficient to establish this conclusively. The 
lower frequency region appears to result from di- 
polar orientation, but the high degree of association 


apparently alters the relaxation process, resulting in 
barriers restricting orientation of the alcohols which 
is twofold larger than those of the corresponding hal- 
ides. The entropies of activation for several of the 
long chain alcohols are calculated and are approxi- 
mately tenfold greater than those of the corresponding 
halides. 

To explain these results the short range order of 
the alcohols is related to the degree to which cooper- 
ative orientation occurs. Since cooperation tends to 
lower the potential barrier restricting orientation, but 
Simultaneously decreases the entropy of activation, 
the behavior of the highly associated short chain alco- 
hols can be explained in terms of this concept. 

The heats of activation for dipole orientation of 
alcohols increase rapidly with chain length. Con- 
sidering the rapidly diminishing forces with increas- 
ing chain length for the alcohols, the opposite rela- 
tionship might be predicted. However, if cooperation 
is postulated to decrease as the chain lengthens, the 
apparent rapid increase in activation energy is under- 
standable. 

Dilute solutions of decanol in nujol and carbon 
tetrachloride do not appear to exhibit double regions 
of dispersion. A close parallelism does appear to 
exist between the behavior of the critical wavelength 
as a function of dilution in a nonpolar solvent and the 
trends observed for the critical wavelengths of alco- 
hols as a function of increasing chain length. 

Preliminary investigations at 1.25 centimeters on 
stearic acid as well as measurements at 1.25 centi- 
meters, 3.22 centimeters, and 10.0 centimeters on 
four ketones and two ethers illustrate the frequent 
occurrence of dielectric dispersion for pure liquids 
in the short wavelength portion of the microwave 
region. These compounds of varying length and di- 
pole moment all have relaxation times shorter than 
10.0 centimeters. 

The close adherence of diethyl ether and n- 
heptanone-2 to Debye behavior is not surprising in 
view of their low viscosity and fair degree of sym- 
metry. It is surprising however that n- penta- 
decanone-8 and n-heptadecanone-9 both have only 
narrow distributions of relaxation times. The high 
rate of orientation for the long chain ketones suggests 
segmental orientation since the benzophenone mole- 
cule, having a lower activation energy restricting 
orientation nevertheless orients at a considerably 
lower rate. This implies that the long chain ketones, 
possibly as a result of a wide variety of relaxation 
mechanisms resulting from carbon-carbon rotation, 
have a greater probability of passing over the barrier 
or a larger entropy of activation. 

There appears to be some correlation between 
dipole moment and activation energies, but more ex- 
tensive work must be done to establish this fact. A 
better correlation is found between rates of orienta- 
tion and dipole moments. An extremely rapid rate of 
orientation is observed for stearic acid. A critical 
wavelength below 1 centimeter is calculated from 
tentative results at 1.25 and 10.0 centimeters. The 
acid reacted with the dielectric cells, but the amount 
of copper salt so formed would not be expected to 
alter the results appreciably. Certainly further 
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investigations of long aliphatic acids using suitably 
protected cells would be of interest, since the relax- 
ation process for the acids may closely resemble the 


high frequency orientation mechanism of the alcohols. 


Further studies may cast more light on the role of 
molecular association and resonance absorption in 
dispersion behavior. 223 pages. $2.79. MicA 55-629 
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CYCLOPROPANES XIII. 
THE REACTION BETWEEN QUINONES 
AND METALLIC ENOLATES XXVII. 


(Publication No. 11,081) 


Bob Keith Davis, Ph.D. 
University of Minnesota, 1954 


Adviser: Lee Irvin Smith 


PART I. 

The object of this part was to extend the knowl- 
edge about the mechanism of the cleavage of the 
cyclopropane ring in nitrocyclopropyl carbonyl com- 
pounds by the action of basic reagents; the products 
of this cleavage are 1,3-diketones, enol ethers of 
1,3-diketones, or a-pyrone derivatives by the action 
of aqueous alkali, alcoholic alkoxides, or sodio- 
malonic ester, respectively, upon secondary nitro- 
cyclopropyl ketones. 

An a,f-unsaturated-f-nitroketone had been pro- 
posed (1) as a possible intermediate in the above 
cleavage. Two isomers (probably cis and trans) of 
B-nitrobenzalacetophenone (I) were prepared; com- 
pound I must be an a,f-unsaturated-§-nitroketone, 
but it could not be derived from a nitrocyclopropyl 
ketone. The action of sodium ethoxide upon I gave a 
good yield (50%) of B-ethoxybenzalacetophenone (II). 
The action of sodiomalonic ester upon I gave only 
small (3-5%, crude) yields of the corresponding a- 
pyrone III and somewhat larger yields (20%, crude) of 
ethyl 2-carbomethoxy-3-benzoyl-4- phenylbutene-3- 
oate (IV). 


C,H.COCH = CRC.H, 
I (R = -NO,) 
TI (R = -OC,H,) 





C,H; C,H, 
CH,O.C O 


C,H.CH=CCOG,H; 
CH(CO,CH,). 
IV 


Only small yields of two compounds were obtained in 
attempts to synthesize 1,4-diphenyl-3-nitrobutene-2- 
one (V). One or both of these compounds could be a 
B-nitro-a,8-unsaturated ketone (two isomers--cis 


and trans--possible), for isomerization to a B,y- 
unsaturated structure (VI) is possible, and one (differ- 
ent from either of the compounds prepared here) of 
the two possible (cis and trans) isomers of VI was 
known (2). One of the isomers prepared here was 
subjected to the action of sodiomalonic ester; a very 
small yield (2% crude) of the pyrone VII was obtained. 
C,H,COCH=C(NO,)CH.C,H, 

Vv C,H.CH, C,H. 

O 
C,H, COCH, C(NO, )=CHC,H, 
VI VII 

From the results of Smith and Engelhardt (1), of 
Smith and Kelly (2), and of the present work, the un- 
saturated nitro compounds of the types exemplified by 
V or VI may be precursors of enol ethers of 1,3- 
diketones, but these nitro compounds are not likely 
precursors of a-pyrone derivatives. Thus, perhaps 
the attack of alkoxides and of sodiomalonic ester 
differ from each other, and a different mechanism is 
required for each. 

Attempts were made to prepare the tertiary nitro- 
cyclopropyl ketones VIII, [X, X, and XI by the usual 
method (1, 2), but these attempts failed in that neither 
phenylnitromethane nor #-phenylnitroethane gave any 
detectable adduct with p-senecioyl toluene or with 
ethyl isopropylidenemalonate. 


(CH,),C CHCOC,H, CH, (p) 
RCNO, 
VII (R = C,H,) 
IX (R = C,H,CH,-) 
(CH,),C <—> C(CO,C,H,), 
RCNO, 
C.H.-) 
C,H.CH,-) 








X (R= 
XI (R 


PART IL. 





The object of this part was a study of the reaction 
between 2,5-di(3,5,6-trimethylbenzoquinony]- 1, 4) 
furan (XII) and sodiomalonic ester. The preparation 
(3) of XII was repeated and improved. Compound XII 
was subjected to the action of sodiomalonic ester 
whereupon two products were obtained in small 
amounts. One of these products had the proper com- 
position for XIII or a position isomer thereof. The 
other product was no such simple adduct, and the 
analyses did not agree among themselves or with any 
Simple empirical formula. No proof of structure was 
made for either of these products. 


O 
O 
O 
er a 
a! on @ = 
CH, He CH; CH, 
O i O 
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AN INVESTIGATION OF THE DEGREE OF 
AROMATICITY IN CONJUGATED 
SEVEN-MEMBERED NITROGEN HETEROCYCLES 


(Publication No. 11,276) 


Robert McLellan Fitch, Ph.D. 
University of Michigan, 1955 


The parent compound of this type is azepine, a 
monocyclic seven-membered nitrogen heterocycle 
with three double bonds and with hydrogen on the 
nitrogen atom. Interest arises from the speculation 
that azepine might be aromatic by direct analogy with 
pyrrole, although the same analogy between benzene 
and cycloéctatetraene does not hold. Hiickel’s (2+ 4n) 
pi electron rule predicts that the eight pi electron 
system of azepine, like that of cyclodctatetraene, 
will not have aromatic character. All known ring 
compounds, whether five, six, or seven-membered, 
such as fulvene, pyrrole, benzene, biscyclopenta- 
dienyliron, tropone, cycloheptatrienylium bromide, 
cycloéctatetraene, etc. follow this rule. 

In 1907 Thiele and Steimmig prepared the color- 
less base 2,4-dimethylbenzdiazepine-1,5, its highly 
colored monohydrochloride, and its colorless di- 
hydrochloride from acetylacetone and o-phenylene- 
diamine. The intense color change which took place 
on treatment with acid was reasonably thought to be 
caused by tautomerization to the dimethylbenzaz- 
azepine salt. The 2,3,4-trimethylbenzdiazepine was 
synthesized and found to behave similarly to Thiele’s 
compound. An unsuccessful attempt was made to 
form the 2,3,3,4-tetramethylbenzdiazepine in which 
tautomerization would be blocked. Only a yellow 
compound believed to be related to the porphyrins 
could be isolated. The colorless methyl derivative of 
the tautomer of Thiele’s compound, namely 1,2,4- 
trimethylbenzdiazepine, its red monohydrochloride, 
and orange bisdcinitrobenzoate were also synthesized. 

A comparative study of the infrared spectra of the 
free amines, their HCl and DCl1 salts proved that 


tautomerization does occur upon protonation of the 
free amines. Comparison of the ultraviolet spectra of 
these substances with the spectra of model compounds 
showed that the mono-protic salts exhibited aromatic 
behavior most similar to benzimidazoles while the 
free amines had non-aromatic properties similar to 
the benzcycloéctatetraenes. The fact that the N- 
methylbenzdiazepine was found to be colorless indi- 
cates that tautomerization alone is insufficient for 
bringing about aromatic properties, but that proto- 
nation of the azepine nitrogen atom is the deciding 
factor. It is believed that this causes the formation of 
a Six pi electron system distributed through the 
seven-membered ring by virtue of the unoccupied pi 
orbital on nitrogen, and that aromatic properties are 
thus in accord with the theory of Hiickel. 

Several other attempts at synthesizing substituted 
azepines and benzazepines were not successful. 

98 pages. $1.23. MicA 55-631 


CHEMICAL BEHAVIOR AND PROPERTIES 
OF ORGANIC DI- AND TRI-SULFIDES 


(Publication No. 10,909) 


George Gorin, Ph.D. 
Princeton University, 1949 


The first part of this dissertation deals with the 
study of the interaction between simple alkyl mer- 
captans and disulfides. It was established that under 
certain conditions a reaction does occur: methyl mer- 
captan was liberated from a mixture of butyl mer- 
captan and methyl disulfide, and propyl mercaptan 
was formed in a mixture of decyl mercaptan and 
propyl disulfide. For the latter system the exact 
concentration of propyl mercaptan at equilibrium was 
determined at 178° in a number of mixtures; in the 
reaction the number of moles of mercaptan did not 
change, indicating one molecule of propyl mercaptan 
was liberated for every one of the decyl mercaptan 
which reacted. The rate of the reaction was very 
slow. Semi-quantitative measurements on the butyl 
mercaptan- methyl disulfide system indicated that in 
100 hours at 50° only approximately one-tenth as 
much methyl mercaptan was liberated as the butyl 
mercaptan present; at 60° the reaction was a little 
over twice as fast. Measurements on the decyl 
mercaptan-propyl disulfide system indicated that at 
138° the reaction was still so slow that equilibrium 
was not reached within one day. 

The second part of this dissertation deals with the 
determination of the ultraviolet absorption spectra of 
some di- and tri-sulfides in hexane. The absorption 
curves have been traced in the range 220-320 my for 
methyl, ethyl, propyl and butyl disulfides and for 
methyl trisulfide. The curves for the disulfides are 
similar, and in the range studied show a minimum 
around 230my and a maximum around 250myp; the 
curves are quite characteristic. The absorption of 
methyl trisulfide does not show characteristic in- 
flection points, but it may be used for analytical 
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purposes. It is of interest that it differs greatly 
from the absorption curve of a mixture of one mole 
of methyl disulfide plus one mole of sulfur measured 
under similar conditions. 

The third part of this dissertation deals with the 
measurement of the dipole moments of some di- and 
tri-sulfides. The dipole moments for methyl, ethyl 
and propyl disulfides have been determined as 1.95, 
1.96 and 1.96 D.U., respectively; that for methyl tri- 
sulfide as 1.67 D.U. These data are discussed in the 
light of results obtained by other workers for related 
sulfur compounds, and with reference to the struc- 
ture of methyl trisulfide. The dipole moment found 
for methyl trisulfide appears to support a linear 
structure for that compound. 

77 pages. $1.00. MicA 55-632 


REACTIONS OF HINDERED a,f-SUBSTITUTED 
SUCCINIC ACID DERIVATIVES 


(Publication No. 11,312) 


Randel Quincy Little, Jr., Ph.D. 
University of Michigan, 1954 


The work of Vaughan and Milton has demonstrated 
that 2-substituted-dibenzo-(2,2,2)-bicyclooctadiene- 
2,3-dicarboxylic acids are sufficiently hindered as to 
inhibit normal rear-side attack by an external nucle- 
ophilic reagent. As a result certain apparently less 
probable reactions were found to occur. The aims of 
the present work were: (1) to extend the study of the 
reactions of these hindered compounds and (2) to de- 
termine the structures of the products produced. 

A study of the hydrolyses of cis and trans 2- 
bromodibenzo-(2,2,2)-bicyclooctadiene-2,3-dicarbox- 
ylic acids under mild alkaline conditions is pre- 
sented. These reactions are shown to be first order 
with respect to the concentration of the dicarboxylate 
ion and they are apparently independent of the hy- 
droxyl ion concentration. Under more basic condi- 
tions a different mechanism is found to be operative 
in which a hydroxyl ion concentration dependence 
exists. This is demonstrated in a qualitative manner. 

The reactions of these compounds with silver 
nitrate are presented. The products for the most 
part correspond to those obtained in the alkaline de- 
composition reactions. However, the relative yields 
for a given reactant are different. 

Certain products from these reactions are not 
derivatives of the dibenzo-(2,2,2)-bicyclooctadiene 
series. They are shown to be members of the di- 
benzo-(3,2,1)-bicyclooctadiene series and result from 
a Wagner-Meerwein rearrangement on the parent 
compounds. The structures are demonstrated by 
means of their oxidative degradation to 3,3’-spiro- 
biphthalide. Other chemical and physical properties 
are used to establish the presence and position of the 
functional groups. 

The study of the addition of hydrogen chloride to 
dibenzo-(2,2,2)-bicyclooctatriene-2,3-dicarboxylic 
acid is described. It is shown that addition is trans 








at room temperature producing 2-chlorodibenzo- 
(2,2,2)-bicyclooctadiene-trans-2,3-dicarboxylic acid, 
whereas at elevated temperatures the addition is cis, 
thus resulting in 2-chlorodibenzo-(2,2,2)-bicyclo- 
octadiene-cis-2,3-dicarboxylic anhydride. The trans 
acid may be isomerized and dehydrated to the cis 
anhydride at elevated temperatures. The mechanism, 
that best describes these addition reactions, is initi- 
ated by an attack of a proton at the carbonyl oxygen 
than the 7-electrons of the carbon-carbon double bond. 
This mechanism probably applies to the addition of 
hydrogen halide or the acid catalyzed cis-trans iso- 
merization of any a,f-unsaturated acid. 

In an appendix the reactions of ethoxide ion on the 
methyl esters of cis and trans 2-halodibenzo-(2,2,2)- 
bicyclooctadiene-2,3-dicarboxylic acids are de- 
scribed. It is shown that the reactions afford exclu- 
sively dehydrohalogenation. A simultaneous 
occurrence of transesterification is observed. 

129 pages. $1.61. MicA 55-633 














ISOTOPIC TRACER TECHNIQUES 
IN ORGANIC REACTIONS 


(Publication No. 11,316) 


Donald Irwin McCane, Ph.D. 
University of Michigan, 1954 


The purpose of this work was to attempt to eluci- 
date the mechanism of the thermal decomposition of 
1,5-diphenyl-2,3-pyrrolidinedione through the use of 
radioactive carbon-14 and isotopic nitrogen-15. In 
connection with this, attempts were made to develop 
a convenient method for the conversion of radioactive 
barium carbonate to labeled cyanide and to develop 
new methods and improve upon existing ones for the 
preparation and collection of nitrogen-15 enriched 
gas samples. 

Radioactive barium carbonate was converted in 
yields of 75 - 85% to labeled cyanide through the 
following series of reactions: carbonation of benzyl 
magnesium chloride to give phenylacetic acid, con- 
version of the acid to phenylacetonitrile by the reac- 
tion with ammonia over silica gel at 490° C., and 
cleavage of the nitrile with sodium metal and absolute 
ethanol in refluxing toluene to yield cyanide. 

The preparation and decarboxylation of radio- 
active 1,5-diphenyl-2,3-pyrrolidinedione-2- c’* estab- 
lished the fact that carbon-2 of the 2,3-pyrrolidine- 
dione was eliminated as carbon dioxide in the thermal 
decomposition reaction. 

The thermal decomposition of 1,5-diphenyl-4- 
carbethoxy-2,3-pyrrolidinedione in nitrobenzene gave 
a quantitative yield of carbon dioxide (one mole of 
carbon dioxide per mole of dione). 

Isotopically nitrogen-15 enriched 1,5-diphenyl- 
2,3-pyrrolidinedione-1-N’*° was prepared. The fact 
that the pyrrolidinedione ring structure opened during 
the reaction of the dione with phenylhydrazine was 
established. 

The reaction for the deamination of primary 
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aromatic amines was adapted for the generation of 
elementary nitrogen gas samples for mass spectro- 
metric analysis. 

The macro-Dumas combustion procedure was 
modified for the preparation of mass spectrometric 
nitrogen samples. 

Unsuccessful attempts in the preparation of N- 
deutero-N-alkylamides have been appended. 

76 pages. $1.00. MicA 55-634 


2- PHENYL- A’-CYCLOHEXENECARBONITRILE 
(Publication No. 11,106) 


Wilbur Norton Moulton, Ph.D. 
University of Minnesota, 1954 
Major Adviser: William E., Parham 

Boekelheide and Schilling,” and Goldschmidt and 
Veer’ reported that the dehydration of 1-hydroxy-2- 
phenylcyclohexanecarbonitrile (I) gave 2-phenyl- A’- 
cyclohexenecarbonitrile (II). Zuckerbraun® has 
shown, however, that the principal product of the 
reaction was 6-phenyl- A? -cyclohexenecarbonitrile 
(II). The purpose of the present investigation was to 
determine whether or not any 2-phenyl- A -cyclo- 
hexenecarbonitrile (II) was formed by the dehydration 
of I: to prepare pure 2-phenyl- A’-cyclohexene- 
carbonitrile: and to compare its chemical and physi- 
cal properties with those of the isomeric 6-phenyl- 
A’-cyclohexenecarbonitrile (II). 

It has been found that the dehydration of 1- 
hydroxy-2-phenylcyclohexanecarbonitrile (I) does 
yield some 2-phenyl- A‘ -cyclohexenecarbonitrile (I), 
along with the 6-phenyl- A’-cyclohexenecarbonitrile 
(II) which is the major product. Pure III can be ob- 
tained by crystallization of the crude product: how- 
ever, II is a liquid and IJ and II cannot be separated 
by distillation, hence no pure II can be obtained from 
the reaction. Pure 2-phenyl- A'-cyclohexenecarbo- 
nitrile (II) was obtained by isomerizing 6-phenyl- A*- 
cyclohexenecarbonitrile (III) by the action of sodium 
isopropoxide in isopropanol. While II and III differ 
only in the position of the double bond, their chemical 
behavior is radically different. Acid hydrolysis of II 
gives a 78% yield of 6-phenyl- A’ -cyclohexenecarbox- 
ylic acid. Hydrolysis of II under identical conditions 
gives an 11% yield of 2-phenyl- A’-cyclohexenecar- 
boxamide, a 3% yield of 2-phenyl- A’-cyclohexene- 
carboxamide, a 6% yield of acidic material (a mix- 
ture of 2 and 6-phenyl- A*-cyclohexenecarboxylic 
acids), a 19% yield of 1-phenylcyclohexene, and a 
30% yield of unchanged II. The difference in chemical 
behavior is due to steric hindrance in I. Ultraviolet 
spectra have been determined for II and III, a number 
of their derivatives, and some model compounds. 
These spectra also indicate that II and its derivatives 
are subject to varying degrees of steric hindrance. 

Zuckerbraun’ found that with methyl, ethyl, and 
phenyl Grignard reagents, 6-phenyl- A‘-cyclohexene- 
carbonitrile (III) underwent 1,2-addition to give the 


corresponding unsaturated ketones: but with benzyl- 
magnesium chloride, 1,4-addition took place to give a 
saturated nitrile. In this present investigation, it was 
found that benzyl, as well as ethyl and phenyl, Grig- 
nards reacted with 2-phenyl- A*-cyclohexenecarbo- 
nitrile to give only 1,2-addition products. In the case 
of phenylmagnesium bromide, a pure crystalline 
ketone was isolated. In the case of ethyl and benzyl 
Grignards, the products were oils that infrared spec- 
tra indicated to be mixtures of isomeric ketones. 
These ketones, obtained from the reaction of Grignard 
reagents with 2-phenyl- A’-cyclohexenecarbonitrile 
(II), are also subject to steric hindrance, as indicated 
by their chemical behavior and ultraviolet spectra. 
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STRUCTURE DETERMINATION OF DEHYDRATION 
PRODUCTS OF THE 0o-FORMYL- AND 
o- ACETYL-PHENYLACETIC ACID 
PHENYLHYDRAZONES AND SEMICARBAZONES 


(Publication No, 11,342) 


Ralph Walton Raiford, Jr., Ph.D. 
University of Michigan, 1955 


This is a study of the structura! nature of certain 
isomeric products obtained by the .ecomposition of 
the o-formyl- and o-acetyl-phenylacetic acid phenyl- 
hydrazones and semicarbazones (e.g. APC and APY, 
where the first two letter designations for each iso- 
mer are based on the starting material, Acetyl- or 
Formyl-phenylacetic acid, Phenylhydrazone or Semi- 
Carbazone, and the third letter is characteristic of 
the product, Colorless or Yellow). B. Weissmann 
proposed various formulae for these products but his 
preparative data and infrared and ultraviolet spectra 
did not permit him to make an unequivocal structure 
assignment, 

Essentially, the problem was solved by eliminat- 
ing all possible structures except two. Degradation 
reactions were used to gain information about possi- 
ble rearrangements occurring during formation of 
the isomers. The synthesis of compounds closely 
related to the unknown isomers was attempted in 
order to compare physical and chemical properties. 
Also, the preparation of one of the unknowns was 
carried out and confirmed a structural assignment. 

The following facts can be listed in support of the 
structure of the colorless compounds: 

1. An amide carbonyl group is indicated by the 

infrared spectra. 
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. The absence of an ethylenic C-H group is indi- 
cated by the infrared spectra. 

. The absence of an N-H group in the APC mole- 
cule and the presence of an N-H group in both 
ASC and FSC is indicated by the infrared 
spectra. 

. The conversion of APC into APY suggests that 
APC contains a seven-membered, and APY a 
six-membered, ring, since a conversion of 
this type has been observed by others under 
Similar conditions. 

. The easy hydrolysis of APC to its precursor 
indicates 
a. that the carbon skeleton of the starting 

material is present in the dehydration 
product, 
b. that the nitrogen-nitrogen link is pre- 
served in the dehydration product, and 
c. that no migration of groups occurs during 
the dehydration reaction. 
These facts definitely identify the colorless isomers 
as 3-R-1-R’-4,5-benzo- 6, 7-dihydro- 7-oxo- 1,2- 
diazepines. 
The following facts can be listed in support of the 
structure of the yellow compounds: 
1. An amide carbonyl group is indicated by the 
infrared spectra. 
2. An ethylenic C-H group is indicated by the in- 
frared spectra. 
3. An N-H group is indicated by the infrared 
spectra. 

. A conjugated carbonyl group is indicated by 
the complexity of the infrared spectra. 

. A conjugated phenyl group is indicated by the 
ultraviolet spectra. 

. A weakly basic nitrogen atom is indicated by 
the formation of salts which easily lose a 
molecule of acid. 

. The alternative preparation of ASYH indicates 
that the nitrogens are arranged as in an N- 
amino amide rather than as in a hydrazide. 

. The hydrolysis of APY to o-acetylphenylacetic 
acid 
a. indicates that the carbon skeleton of that 

acid is preserved in the unknown isomer, 
b. suggests that the nitrogen-nitrogen link is 
preserved in the unknown, and 
Cc. indicates that no migration of groups 
occurs during the dehydration of the 
phenylhydrazone. 
These facts definitely identify the yellow isomers as 
1-R-2-(R’-amino)-3(2H)-isoquinolones. 
In the course of this study, certain new com- 
pounds were prepared and identified. These are: 
1, o-Acetylphenylacetic acid azine. 
2. o-Acetylphenylacetic acid 1-methyl-1-phenyl- 
hydrazone. 

. @,a-Dimethyl-o-acetylphenylacetic acid. 

. The phenylhydrazide-phenylhydrazone of (3). 

. Methyl o-acetylphenylacetate. 

1,3,3- Trimethyl- 1-indanol. 
1,1,3- Trimethylindene. 
Other new compounds were prepared but did not yield 
to analytical methods commonly used in identification. 
76 pages. $1.00. MicA 55-636 


A STUDY OF THE REDUCTION 
OF METHYL BENZOYLDIAZOACETATE 


(Publication No. 11,230) 


Donald Nixon Thatcher, Ph.D. 
The University of Nebraska, 1955 
Adviser: James H. Looker 

Methyl benzoyldiazoacetate was prepared from 
methyl diazoacetate and benzoyl bromide by a known 
procedure. Catalytic reduction of methyl benzoyl- 
diazoacetate yields allophenylserine methyl ester 
hydrochloride in 82% yield. The reduction product 
contains none of the other diastereoisomer. The 
three-step snythesis from the acid bromide to the 
amino acid ester hydrochloride proceeds in an over- 
all yield of 64%, which compares favorably with 
yields obtained in other methods. 

Chemical reduction of methyl benzoyldiazoacetate 
by aluminum amalgam in moist ether was shown to be 
complex, and did not yield nitrogen-containing prod- 
ucts. 

A study, was made of the reaction of aromatic acid 
chlorides with methyl diazoacetate. 3,5-Dinitro- 
benzoyl chloride gave methyl 3,5-dinitrobenzoyloxy- 
acetate. 1-Naphthoyl chloride, 2-naphthoyl chloride, 
and o-iodobenzoyl chloride afforded the anhydride of 
the corresponding carboxylic acid. A mechanism has 
been proposed to account for the products isolated. 

The infrared spectra of many of the compounds 
prepared were determined. Methyl benzoyldiazo- 
acetate shows an absorption maximum at 2165 cm. ~ 
which is considered to be characteristic for the 
aliphatic diazo group. 62 pages. $1.00. MicA 55-637 


THE PARTIAL DEGRADATION 
OF STARCH WITH MINERAL ACID 


(Publication No. 11,047) 


Paul Van Fossen, Ph.D. 
Princeton University, 1949 


A series of experiments on the partial hydrolysis 
of starch with acid were carried out under various 
conditions, and it was shown that such hydrolyses did 
not result in the rapid formation of mono- or oligo- 
saccharides during the initial stages of the reaction. 
This proved that the long linear chains, or branches, 
of the starch molecule are not connected laterally by 
very short chains through acid-sensitive linkages. 

Thin-boiling starch and acid-modified waxy maize 
starch were fractionated, and the physical and chemi- 
cal properties of the fractions were studied. It was 
found that there was a fair degree of correlation be- 
tween the solubilities of the fractions, the colors they 
were stained by iodine, and the iodine affinity values 
as measured by potentiometric titrations with iodine 
solution. 

The D.P. of each fraction was estimated by meas- 
uring the number of reducing end-groups in a given 
weight of sample, and these determinations were 
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carried out by use of a solution of hypoiodite at pH 
10.6 and 0° C. The results showed that the D.P. 
values covered quite a wide range, and the acid 
hydrolysis of starch appeared to be somewhat ran- 
dom. The fractions were also analyzed by the periodic 
acid method of Hirst and his co-workers, and a num- 
ber of improvements of the original method were de- 
veloped. The data obtained from these experiments 
showed that only a small percentage of the products 
of acid hydrolysis were definitely linear and free of 
1-6 glucosidic linkages in the chains. All but one of 
the fractions which had been degraded to a D.P. less 
than 30 were apparently linear, but the majority of 
the fractions were either branched or contained 
glucose- anhydride units which were capable of liber- 
ating formic acid when treated with periodate. 

The action of alpha- and beta-amylase on the 
fractions were also studied, and it was shown that 
the acid hydrolysis of starch produced no linear frag- 
ments containing only 1-4 a-glucosidic linkages. 
There was evidence that at least some of the link- 
ages which halted the enzymic hydrolysis were 
formed by a recombination of the initial products of 
the acid treatment, and the conclusion was reached 
that one cannot use a study of the structures of the 
materials recovered after an acid hydrolysis as the 
basis for the determination of the structure of native 
starch. The mechanism of the amylolytic hydrolysis 
of starch was investigated and found to be a two-stage 
reaction, the first being the limit to which B-amylase 
could hydrolyze the branched molecules, and the sec- 
ond being the extent of hydrolysis observed using a- 
amylase. These findings and conclusions were in 
close agreement with the most recent investigations 
of Haworth and his co-workers which led to the re- 
traction of their original hypothesis. 

140 pages. $1.75. MicA 55-638 
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THE SYNTHESIS OF SOME 
4- CARBOBENZOXY-3-ALKOXY BENZAMIDINE 
HYDROCHLORIDES AND OTHER AMIDINES 


(Publication No. 11,066) 


Paul G. Bay, Ph.D. 
University of Minnesota, 1954 


A long series of potent local anesthetics has been 
prepared in this laboratory by Gisvold and co- 
workers. The main portion of these compounds were 
esters of p-carboxybenzamidine, some of which con- 
tained an alkyl substituted amidino group. Others 
were N-alkyl p-amidobenzamidines with no substitu- 
ent on the amidino group. The results of pharmaco- 
logical tests indicated that one of the most active 
local anesthetics of the above series of compounds, 
was benzyl p-N-n-butylamidino benzoate hydro- 
chloride. 


Recent publications have illustrated that ortho sub- 
stituted esters of p-amino benzoic acid are more ac- 
tive compounds, and in many cases less toxic, than 
the corresponding unsubstituted esters. 

Since the replacement of the amino group by an 
amidino group in the esters of p-aminobenzoic acid 
resulted in potent local anesthetics, it was expected 
that powerful anesthetics might be prepared from the 
esters of the ortho substituted analogues by a similar 
replacement. The following 4-carbobenzoxy-3-alkoxy 
benzamidine hydrochlorides were prepared on the 
basis of the above facts. 


HCl. R’/HN( HN=)C .) COOCH.C,H; 


OR 


RR 


n-CH, 4H 
n-C,H. H 
n= C;H, H 
n- C,H, H 


Percent Yield Melting Point 


75.0 196°- 197°C. 
73.7 155°- 158°C. 
43.5 99°- 102°C. 
60.0 85°-89° C. 
n-C.H, n-C,4H, 32.0 139°. 138°C. 
n-C,H, n-C,H, 37.7 136°- 140°C. 


Another series of compounds was prepared in the 
present research and is shown by the general formula 
below. 








Melting Point 


130°- 180°C. 
225°-228°C. 
25'7°-259°C. 


R Percent Yield 


H not calculated 
C3’ 82.8 
C*H® 82.6 
CH" 88.2 189°- 191°C. 
c®H'% 71.0 166°- 168°C. 


The stimulus for the synthesis of the above com- 
pounds arose from the fact that, in general, the re- 
placement of an ester linkage by an amide linkage 
gives rise to an increase in local anesthetic activity, 
even though the therapeutic index is not affected 
advantageously. The introduction of an n-alkyl sub- 
stituent on the amidino group, also increases activity. 
Since the activity increases with increase in size of 
the alkyl substituent, the lower homologues (methyl, 
and ethyl substituted amidines) in this series were 
omitted. 

When the usual methods of preparation were ap- 
plied, the resulting N-benzyl p-N-n-alkylamidino 
benzamide hydrochlorides were found to be contami- 
nated with side products. These products, which 
were isolated and identified as the corresponding 
ester and amide, complicated the purification of these 
amidines and resulted in low yields. 

A new method for the synthesis of the above ami- 
dines has been devised. Dry dioxane is used as the 
solvent. The reactants are N-benzyl p-carbethoxy- 
imido benzamide hydrochloride, and the appropriate 
amine. In this new method, two equivalents of the 
n-alkylamine is placed in the dry dioxane before add- 
ing the imidic ester. This enhances the formation of 
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the imidic ester base before heat is applied. The 
imidic ester base, it has been found, is stable to heat 
and consequently the formation of the amide is mini- 
mized. The complete absence of moisture eliminates 
the possibility of ester formation from the imidic 
ester hydrochloride. After the reactants have been 
added in the proper order to the dioxane, the reaction 
mixture is refluxed for two to three hours. The mix- 
ture is then cooled and amidine hydrochloride crys- 
tals are collected by filtration. 

The sulfur substitution of a non-carbonyl oxygen 
introduces an increase in activity in certain local 
anesthetics. The preparation of benzyl p-N-n-butyl- 
amidino thiobenzoate hydrochloride therefore, was a 
logical extension of the synthesis of benzyl p-N-n- 
butylamidino benzoate hydrochloride. The final por- 
tion of the present research was devoted to the prep- 
aration of the above compound, using the Dry Dioxane 
Method outlined above. 

The compounds prepared in this research are 
currently being tested for pharmacological activity. 

122 pages. $1.53. Mic 55-79 
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RELAXATION OF STRESS AND PERMANENT SET 
IN RUBBER-LIKE POLYMERS 


(Publication No. 10,831) 


Rodney Denlinger Andrews, Jr., Ph.D. 
Princeton University, 1948 


The measurement of stress decay with time ina 
sample of polymeric material held at a fixed elonga- 
tion at constant temperature has proved to be an ex- 
perimental tool of the highest value in studying the 
structural characteristics and physical and chemical 
properties of these materials. 

Stress relaxation measurements on vulcanized 
hydrocarbon rubbers at elevated temperatures have 
shown that chemical scission of network chains, re- 
sulting from the presence of molecular oxygen, takes 
place under these circumstances, and causes the ob- 
served relaxation of stress. The effect of tempera- 
ture on the rate of relaxation can be predicted by 
ordinary chemical rate equations (Arrhenius or 
Eyring equations), Measurements of modulus made 
under identical experimental conditions show, when 
compared with relaxation data, that a chemical 
cross-linking of molecular chains is taking place 
simultaneously with the chain scission process, in 
the case of all these rubbers. Vulcanized rubbers 
soften or harden as a result of “aging” at elevated 
temperatures depending on the relative rates of these 
two competitive processes. The Arrhenius activation 
energy for relaxation at high temperature is found to 
be 31 +2 kcals. for hydrocarbon rubbers. 

At low temperatures, a relaxation process of dif- 
ferent character may be observed for vulcanized 


rubbers, resulting from the slipping or breaking of 
“secondary bonds” between molecular chains which is 
a purely physical process. Relaxation curves in this 
temperature region (where chemical processes are 
occurring too slowly to be experimentally significant) 
do not reach zero as a limit but level off at a stress 
value determined by the primary valence network in 
the rubber. 

This general behavior is typical of vulcanized 
rubbers of all types -- polysulfide and polyester 
rubbers as well as hydrocarbon rubbers of the usual 
types. However, individual differences of various 
sorts are observed. Both relaxation regions occur at 
somewhat higher temperatures for Lactoprene rubber 
than is the case for the common hydrocarbon rubbers, 
for example, and the activation energy is different for 
polysulfide rubbers than for hydrocarbon rubbers, 
since the chemical reaction involved is of a different 
nature. 

The relaxation of stress in high molecular-weight 
polyisobutylene has been examined, as an example of 
the behavior of a linear, amorphous polymer, in 
which the molecules are not cross-linked as in vul- 
canized rubbers. Relaxation in this material at 
moderately elevated temperatures takes place entirely 
by molecular flow. The effect of temperature is to 
shift the relaxation curve along the logarithmic time 
scale without changing its shape; the Arrhenius acti- 
vation energy for the relaxation process is 15.4 kcals. 
in the temperature range 30°-100°C. The effect of 
elongation on the relaxation process is minor but re- 
laxation rate is strongly dependent on molecular 
weight. Relaxation curves for polyisobutylene are not 
exponential in shape, but are, rather, spread over a 
number of cycles of logarithmic time. 

Structural changes reflect themselves in relaxa- 
tion behavior in significant ways. This is illustrated 
for the processes of vulcanization and crystallization. 
In relaxation curves at 35°C. for Hevea gum rubber 
vulcanized for different periods of time, the effects of 
increased molecular size in the first stages of the 
vulcanization process and the formation of a three- 
dimensional network as the amount of cross-linking 
increases are Clearly apparent. The effects of crys- 
tallization are observable in the relaxation curves of 
Neoprene GN gum vulcanizate at 0°C. and polyiso- 
butylene containing carbon black at -30°C. Crystal- 
lization causes the stress to decrease; in the case of 
Neoprene the stress dropped to zero and a spontane- 
ous elongation of the sample followed. The relative 
decrease in stress in the polyisobutylene was more 
rapid initially at 200% elongation than at 50% elonga- 
tion, tut became slower than at 50% in the later 
stages of the process. 

The permanent set as a function of time in rubber 
vulcanizates can be predicted from relaxation and 
modulus curves for the material at the same temper- 
ature, since the effects of the scission and cross- 
linking reactions (which cause the permanent set) may 
be isolated and measured quantitatively in this way. 

It is also possible to predict the creep curve of rubber 
vulcanizates at elevated temperatures from the re- 
laxation curve at the same temperature, providing 
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that the rate of cross-linking is relatively small 
compared with the rate of molecular scission. 
153 pages. $1.91. MicA 55-639 


THE NATURE OF ACTIVE CENTERS 
(Publication No. 10,853) 


Michel Jean Boudart, Ph.D. 
Princeton University, 1950 


In an introduction the attitude of various workers 
towards the question of active centers is briefly out- 
lined; a review is then made of our present knowledge 
concerning the occurrence and properties of defect 
solid structures. This discussion is followed by a 
critical survey of the Electronic Theory of Solids; its 
potential use in catalytic research is examined, with 
special reference to Pauling’s Theory of the Metallic 
Bond. The geometrical concept of active centers is 
shown to provide only a superficial interpretation of 
the phenomena and not a final explanation of catalytic 
activity. 

The nature and characteristics of ‘active solids’ 
are then dealt with since most ‘practical’ catalysts 
belong to that class of solids; the analogy between 
certain types of topochemical reactions and the 
mechanism of promoter action leads to the conclu- 
Sion that interfaces may not have the importance at- 
tributed to them by the proponents of the Adlineation 
Theory. This is followed by a close study of the ex- 
isting theories of chemisorption; considerable atten- 
tion is given to the ideas of Vol’kenshtein who rejects 
the tacit assumption of former treatments that the 
number of active centers is constant, and considers 
the catalyst surface as a thermally sensitive, dy- 
namic entity, as suggested by the behavior of ‘elec- 
tronically active’ defect structures. As a conse- 
quence, the slow step in chemisorption may be due to 
the production of active centers. This concept leads 
to a new interpretation of the identity of hydrogen and 
deuterium chemisorption rates on oxide adsorbents 
and of the desorption-readsorption pattern observed 
by Taylor and Liang. 

The picture of a catalyst surface as a unique 
electronic system also clarifies recent controversies 
concerning what are called in the thesis ‘a priori 
heterogeneity’ and ‘induced heterogeneity.’ Pro- 
moters and poisons modify the concentration of con- 
duction electrons and positive holes of the catalyst 
surface; an attempt by Vol’kenshtein to construct an 
Electronic Theory of ‘contact modification’ is dis- 
cussed in the light of the results of Emmett, Brunauer 
et al. concerning promoted iron catalysts for am- 
monia synthesis. 

Finally, the definition of a catalyst as an elec- 
tronically active defect structure is applied to sev- 
eral catalytic reactions. The advantages and dis- 
advantages of the new ideas are carefully assessed; 
experimental methods are suggested for further re- 
search. From the theoretical point of view, the most 
urgent task seems to be a quantitative study of the 


interaction between impurity centers in defect lat- 
tices. As a conclusion of this work, it appears neces- 
sary to reject the geometrical and static interpreta- 
tions of active centers. The catalyst surface is 
visualized as a mobile system where specific defects 
are created and destroyed continuously during the 
course of the catalytic process. 


I. Introduction 


Whenever the physico-chemical properties of solid 
surfaces are investigated, the concept of active 
centers is likely to be used as a most fruitful heu- 
ristic hypothesis. In the controversial fields of ad- 
sorption, heterogeneous catalysis, topochemical re- 
actions, crystal growth, electrodeposition, various 
kinds of active centers have been assumed at one 
point or another with more or less precision concern- 
ing their actual nature. It cannot be said that this 
ubiquitous presence has done much good to the origi- 
nal proposition which was introduced from definite 
observations in the realm of heterogeneous catalysis. 
Indeed, some workers seem to consider that the very 
notion of active centers is a confession of ignorance: 
when the mechanism of surface processes will be 
soundly established, the necessity for such centers 
will not be felt any longer. This conclusion appears 
ill-founded. The nature of the active centers oper- 
ative in catalysis remains unknown and the still re- 
mote day of their complete elucidation will mean not 
the downfall but the final vindication of the early 
hypothesis. In order to attain this ultimate knowledge, 
the physical chemist has a long way to go because the 
necessary information can only be assembled from 
experiments with one of the most elusive and complex 
systems of chemical science: the real catalyst. If 
investigations are performed on such simple systems 
as films, wires, monocrystals with emphasis on the 
purity of the catalytic material, the results obtained 
will have to be reinterpreted before their transpo- 
sition to real systems. Analogies are treacherous in 
this intricate field and apparent correlations some- 
times only superficial. For instance, the work of 
Volmer, Kossel, Stranski and others shows that the 
active centers which are responsible for crystal 
growth are the edges and corners of the growing 
crystal. It has thus been said that edges and corners 
also were the active centers of heterogeneous cataly- 
sis. On the other hand, a study of some topochemical 
reactions illustrated the special reactivity of bounda- 
ries between phases; consequently, it was suggested 
that these regions could be identified with the active 
centers of multi-component catalysts. Later, a geo- 
metrical interpretation of active centers was pro- 
posed, following some work on metallic films. This 
last picture, like the two preceding ones, is rather 
deceptive. It will be shown in later sections that 
active centers are not defined by corners, edges, 
phase boundaries or geometry. The broadest descrip- 
tion which can be made of active centers is to state 
that they consist in defects of the catalyst structure. 
In the next section we will thus review the question 
of defects in macroscopic crystals, their nature and 
their properties. Some of these properties are best 
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considered in connection with the quantum-mechanics 
of the solid state which will be discussed briefly in 
Section III. A mere consideration of defects in ordi- 
nary solid matter is not sufficient however when a 
study of catalysts is at stake; catalysts are ina 
special state of solid matter, an “active” state which 
requires separate treatment (Section IV). 

Having thus given attention to defects in ordinary 
and active solids, we will proceed in Section V with a 
formal derivation of the laws of chemisorption from 
a few postulates where the role of defects in the cre- 
ation of active centers is clearly defined. In this 
section, the theoretical work of Vol’kenshtein will be 
followed rather closely. In so far as the assumption 
of active centers has been advanced primarily to ac- 
count for the fact that only a fraction of the catalyst 
surface is active, a special section (VI) will be de- 
voted to the “heterogeneity” of catalysts. Promotors 
and poisons are considered next (Section VII). 
Finally, the theoretical and speculative arguments of 
the preceding sections will be applied to typical sys- 
tems involving hydrogen, oxygen, nitrogen and meth- 
ane (Section VIII) and experimental methods suitable 
for further study will be suggested (Section IX). 

It will be concluded in Section X that the exact na- 
ture of active centers cannot be ascertained yet with- 
out any doubt but that recent advances in solid state 
physics rejuvenate the twenty-five year old hypothe- 
Sis and point out the direction of future research 
which will give an unambiguous answer to the ques- 
tion which we have been able only to circumvene in 
the present expose without penetrating to the heart of 
the matter. 117 pages. $1.46. MicA 55-640 


A STUDY OF SOME MISCELLANEOUS 
PROPERTIES OF NATURAL RUBBER 
AND SEVERAL SYNTHETIC ELASTOMERS: 
I. ELECTRICAL PROPERTIES. I. VISCOSITY- 
MOLECULAR WEIGHT RELATIONS 
AND MOLECULAR WEIGHT DISTRIBUTIONS. 
Iii, STRESS RELATION IN PURE NITROGEN. 


(Publication No. 10,864) 


Walter Crumbley Carter, Ph.D. 
Princeton University, 1947 


The dielectric constants and dielectric losses 
have been determined for the gum stocks (0.5 kc. 
- 120 mc.) and trend stocks (0.5 kc. - 29 mc.) of a 
series of synthetic polymers, polar and non-polar in 
nature, and natural rubber at 20, 40, and 60°C. For 
the gum stocks the critical frequencies corresponding 
to the orientation of polar group could be established. 
For the non-polar rubbers of the butadiene-styrene 
type, the critical frequencies are very close to that 
of natural rubber (3.9 mc.). For neoprene gum, the 
critical frequency at 20°C. is 4.0 mc. showing that 
the internal viscosities of all these polymers are 
practically equal at 20°C. Schneider’ has shown that, 


for the Butaprene N type rubbers, the critical fre- 
quencies are lower (85 kc. - 1 mc.) corresponding to 
higher internal viscosities. The free energies of ac- 
tivation for the relaxation process have been calcu- 
lated by means of the theory of absolute reaction 
rates. Assuming that the free energy of activation 
for relaxation is equal to that for viscous flow and 

AE yap, = 2.454F7,;,°, it has been shown that the 
number of carbons in a moving segment is 12-18, 
somewhat lower than the number given by other 
workers.’” The Fuoss-Kirkwood5 theory of a dis- 
tribution of relaxation times for high polymers has 
been shown to be applicable for these elastomers 
tested. 

For the tread stocks, the dielectric losses due to 
the mechanism of dipole orientation are obscured by 
losses due to the d.c. conductivity and the Maxwell- 
Wagner effect, which appears in composite dielec- 
trics containing components of different conductivities 
and dielectric constants. The dielectric data for all 
the tread stocks have been analyzed in terms of the 
Maxwell-Wagner theory. It was established that the 
critical frequency for dipole orientation is shifted 
toward lower frequencies in non-polar rubbers (0.1 
- 0.2 mc.) and is practically unaffected by the pres- 
ence of carbon black in neoprene, in agreement with 
the fact that carbon black is known to have little re- 
inforcing effect in neoprene. 


I 


— 


The intrinsic viscosity-molecular weight relations 
have been established for hevea, sodium polymerized 
butadiene, neoprene, and polyisobutylene. In agree- 
ment with Flory® and others,’” it is shown that the 
Staudinger relation [7] = KM was not correct and had 
to be replaced by [7] = KM@ where K and @ are con- 
stants depending on the polymer-solvent system. The 
constants have been determined for the above elas- 
tomers, the molecular weight being determined by 
osmotic pressure measurements. A new type of 
collodion membrane was developed making possible 
a determination of the osmotic pressure in one hour 
as compared with 8-12 hours as required by other 
workers. For toluene solutions, the relations are 
as follows: 


Hevea 


[n] = 5.02x10™ 2: 66640. 006 


Sodium polymerized 
butadiene 


Neoprene 


[n] =11.0 x10 m°*’” 
[7] = 5.00x10~* m*’**® 


Polyisobutylene [n] = 3.46x10~* M°62*°-% 


Concurrently, the molecular weight distribution has 
been established for Neoprene GN. A comparison be- 
tween it and the distributions for Buna S’ (GR-S), 
Butaprene, NM’, and polyisobutylene has been made. 
The molecular weight distribution of Bubaprene NM is 
very close to that of Buna S (GR-S), while that of so- 
dium polymerized butadiene calculated from the Rus- 
sian data’® is quite different. In the Russian rubber, 
the maximum is much sharper and can be changed by 
changing the polymerization conditions from Mmax. 
= 2,000 to M_,,,,. = 100,000, the polymer being com- 
pletely soluble. A recalculation of the data of Dr. B. L. 
Johnson (Firestone Tire and Rubber Company) for the 
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distribution in ribbed smoked sheet shows that the 
maximum occurs at M = 3,000,000. 


Il 


The stress relaxation of various polymers includ- 
ing natural rubber at temperatures between 100° and 
130°C. in air and commercial nitrogen has been de- 
termined by Tobolsky, Prettyman, and Dillon. They 
found that the rate, at least in natural rubber, could 
be described as one of a reaction of first order with 
a free energy of activation of 30.4 kcal. per mole of 
bonds. In synthetic rubbers, the first order decay 
law does not hold, but the activation free energy for 
breaking the bond did not vary by more than 72.0 
kcal. per mole from that of natural rubber. Although 
the relaxation rates were essentially the same in air 
and commercial nitrogen, these authors attributed 
the stress relaxation at these temperatures to oxida- 
tive scission of the chains since the addition of anti- 
oxidants decreased the relaxation rate seven fold. 
For additional proof, stress relaxation measurements 
have been made in an oxygen-free nitrogen atmos- 
phere. The samples investigated were natural rubber 
gum and tread, several Buna-S tread stocks, a Buta- 
prene N tread, neoprene gum and tread, and a butyl 
gum. The experiments were carried out at 121°, 129°, 
and 142°C. By exclusion of oxygen, the relaxation 
rates are decreased considerably for all the samples. 
In air at 120°C., natural rubber relaxes 50% to 1.8 
hours whereas in pure nitrogen, the corresponding 
value is 50 hours. At 129°C., the value was 200 
hours, probably due to better elimination of oxygen. 


The values for Buna-S 75/25 tread at 129°C. are 3 
hours in air and 900 hours (extrapolated) in pure ni- 
trogen. The relaxation in neoprene and Butaprene N 
is about equal to that in Buna-S 75/25. Butyl rubber 
relaxed 90% in 350 hours. 

162 pages. $2.03. MicA 55-641 
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THE ADSORPTION OF HYDROGEN ON ALUMINA 
AND SILICA-ALUMINA CRACKING CATALYSTS; 
THE RELATION OF SURFACE AREA 
TO ACTIVITY OF SILICA-ALUMINA 
CRACKING CATALYSTS 


(Publication No. 10,913) 


Harry Wilbert Guenther, Ph.D. 
Princeton University, 1948 


Previous work on exchange reactions with meth- 
ane and deuterated methane over silica-alumina 
catalysts indicate activation of carbon-hydrogen bonds 
for even stable hydrocarbons under cracking condi- 
tions. Coupled with the steric features of hydro- 
carbon structure, it appears likely that dehydrogena- 
tion involving activation of carbon-hydrogen bonds in 
the molecule is freely occurring during the scission 
reaction and that the mode of attachment of the hydro- 
carbon to the surface is through the hydrogen atoms. 

In an attempt to correlate this ‘mechanism with 
the characteristics of the catalyst, the adsorption of 
hydrogen on two commercial cracking catalysts of the 
silica-alumina type, and on various samples of 
Alorco Activated Alumina, which without added silica 
is a poor cracking catalyst, was studied. 

Silica-alumina has a surprisingly low affinity for 
hydrogen adsorption. These catalysts have large 
total areas, over 400 square meters per gram, as 
measured by the physical adsorption of nitrogen, and 
of this extensive surface less than 0.15% is available 
to hydrogen adsorption in the temperature range of 
337-500°C. Data on the activation energy of adsorp- 
tion of hydrogen on the catalysts studied are not too 
trustworthy, because of the extremely small magni- 
tude of adsorption involved, but indications are that 
there is a large difference in this characteristic with 
even closely similar catalysts. It is concluded from 
the adsorption data that the active sites involved in 
hydrogen adsorption are not those active in carbon- 
carbon bond scission, and that properties other than 
the dehydrogenating characteristics of the silica- 
alumina catalyst are equally important for the reac- 
tion. The alternative is suggested that the dissoci- 
ative adsorption of hydrocarbon may involve only the 
initial more rapid type of activated adsorption of 
hydrogen, and that the sites for such adsorption are 
kept renewed by rapid reaction of the activated hydro- 
gen atoms. 

Similar adsorption of hydrogen on activated alu- 
mina showed considerable variation in the ability of 
different samples to adsorb. Surface areas of alu- 
minas are much less than those of silica-alumina, 
ranging from 175 to 250 square meters per gram on 
the samples studied. At most, however, only 1% of 
the total surface adsorbs hydrogen up to 500 C. 
Furthermore, the capacity of alumina for hydrogen 
progressively decreased with repeated adsorptions. 
It is proposed that this is caused primarily by a re- 
crystallization effect in the alumina, resulting in a 
much less active adsorbing material with approxi- 
mately the same geometric features, so that the total 
surface area is not greatly affected. Other factors, 
such as the degree of hydration of the alumina, 
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probably contribute to the loss of affinity for hydro- 
gen. Silica-alumina shows no such loss of adsorptive 
capacity for hydrogen on repeated experiments, al- 
though the magnitude of adsorption is very small. 

A study of the surface areas of cracking catalysts 
was made. A nearly linear relation was demon- 
strated between cracking activity and the total sur- 
face area for silica-alumina catalysts. Such a de- 
pendence was found for catalysts deactivated either 
thermally or through repeated use in the scission of 
hydrocarbons. 

The experiments reported lend support to the be- 
lief that the function of silica is to provide a greatly 
increased surface necessary for carbon-carbon bond 
scission aS compared to carbon-hydrogen bond break- 
ing, that it provides a structural ionic network, and 
that it helps stabilize the catalyst to the recrystalli- 
zation process. 117 pages. $1.46. MicA 55-642 


PHYSICO-CHEMICAL ASPECTS OF THE AGING 
OF VINYL AND DIENE POLYMERS 


(Publication No. 10,967) 


Robert Benjamin Mesrobian, Ph.D. 
Princeton University, 1947 


The chemical reactivity of vinyl and diene poly- 
mers manifested during aging and degradation is sim- 
ilar to the reactivity manifested during polymeriza- 
tion; namely the activated intermediates are radicals 
and the reaction proceeds by a chain mechanism. 
Furthermore the important changes in mechanical 
properties occurring during aging are the result of 
concurrent aggregative processes (further polymeri- 
zation, cross-linking, cyclization) and disaggregative 
processes (scission, depolymerization). These 
changes in mechanical properties may often occur be- 
fore any important chemical changes have taken place 
aS measured, for example by chemically adsorbed 
oxygen. Such chemical changes as change of unsatu- 
ration or evolution of degradative products may also 
be explained by the same general radical mecha- 
nisms. 

On the basis that polymerization and degradation 
occur by means of the same radical mechanism ex- 
perimental evidence is given to indicate that under 
certain conditions both reactions may occur simul- 
taneously. Viscosity changes of solutions of mono 
and polystyrene and methylmethacrylate were 
studied under varying conditions of heat, oxygen, 
Catalysts, light and photosensitizer. Assuming that 
the activation energy for depolymerization of these 
polymer solutions is the sum of the activation energy 
for polymerization (estmated to be about 5 kcal.) and 
the heat of polymerization (varying between 15 to 25 
kcals.), it is to be expected that depolymerization 
may occur in the same temperature range in which 
polymerization also occurs. Experimental results 
indicate a steady state equilibrium viscosity is ap- 
proached between polymerizing monomer solutions 
and degrading polymer solutions under the previously 
mentioned conditions, 


An analysis of the concurrent aggregative and dis- 
aggregative reactions involved in aging may be ob- 
tained by isolating one reaction from the other: — 
either by various physical methods such as inter- 
mittent and continuous stress relaxation, or by such 
classical methods as sol-gel determinations and aging 
in solution. 

While oxygen generally must be present for cross- 
linking and scission reactions to occur in the aging of 
diene polymers, the incorporation of various types of 
chemical agents may greatly alter the relative rates 
of the two concurrent reactions. An extensive pro- 
gram of research was carried out to investigate the 
effect of the addition of chemical agents on the heat 
aging of GR-S. Various studies were made of sol-gel 
content and changes in viscosity in solution of the 
aging raw polymer, and stress relaxation and oxygen 
absorption studies of the vulcanizate. By combining 
the accumulated data it was possible to evaluate the 
relative beneficial or deleterious effect of each chem- 
ical agent on the aging and heat hardening of GR-S. 

A comparative study of the rate of oxygen absorp- 
tion of a large number of polymer types was under- 
taken in order to evaluate the factors affecting oxi- 
dation. Evidence is presented to show that these 
factors may be specified by the following: — 1) Chem- 
ical structure of the polymeric material i.e. poly- 
mers containing a carbon to carbon double bond in the 
skeleton structure show a greater oxidizability than 
saturated polymers. Furthermore such double bonds 
while enhancing both cross-linking and scission tend 
to favor cross-linking slightly more than the latter. 
The presence of a methyl side group will also in- 
crease the oxidizability of a polymer. On the other 
hand, electrophillic side groups such as phenyl,- 
chloro, nitrile, acetyl, amido,hydroxyl etc. retard 
the oxidizability of a polymer. 2) Presence of anti- 
oxidants incorporated into the polymer. 3) Compound- 
ing and vulcanization of the polymer. These two fac- 
tors have a large effect on the aging characteristics 
and must be considered when comparing different 
polymer types. 

Preliminary studies of the effect of light on the 
aging of polymers indicate a radical mechanism simi- 
lar in nature to the mechanism for oxidative aging at 
higher temperatures. The light serves as an initi- 
ator for the subsequent aging process. The mean life 
of the radicals involved in the chain reaction may be 
determined through the use of rotating sector or light 
interrupter. 200 pages. $2.50. MicA 55-643 


HYDROGEN-DEUTERIUM EXCHANGE 
ON METALS AND ALLOYS 


(Publication No. 10,968) 
Richard Joseph Mikovsky, Ph.D. 
Princeton University, 1951 


An introduction is attempted which orients the 
subject matter of the entire thesis in the general field 
of adsorption and heterogeneous catalysis. The 
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principles of catalysis by metals and alloys is repre- 
sented by a consideration of the salient points and 
concepts which are indicative of the electronic struc- 
ture of those catalysts. This necessarily covers the 
free electron theory of metals and both the band the- 
ory and Pauling’s theory of metals. The electronic 
structure of the catalyst and its catalytic properties 
are brought together by theoretical means, and is 
then used to discuss the work on metals and alloys. 
This is represented mainly by the results of Schwab 
and Rienacker, which have been so important to the 
development of this thesis. 

The apparatus is described with the aid of dia- 
grams and the procedure both in making the catalysts 
and in performing the exchange reaction of hydrogen 
and deuterium on them is given. 

The experimental results of the hydrogen - 
deuterium exchange are given for the following cata- 
lysts: silver foil, silver - lead alloy, glass blank, 
pure gold foil, pure copper foil, a precipitated silver, 
a Silver - calcium - nickel alloy, colloidal silver 
particles in a magnesia matrix, and a magnesia 
blank. 

By means of this surface exchange, it has been 
shown that the slow step for both formic acid de- 
hydrogenation and the hydrogen - deuterium exchange 
must be the same. Examination of the available data 
eliminates most of the steps from consideration as 
rate controling. Two alternatives present themselves 
for the governing process. The first is the desorp- 
tion of the hydrogen molecule. The weight of empiri- 
cal evidence is in favor of this step. The activated 
desorption complex could be formed as a result of 
the catalyst activation. The second alternative postu- 
lates that the formation of an active center in the 
solid is rate controlling. This concept would allow 
the independence of the measured activation energy 
from the reactant molecules, formic acid and hydro- 
gen. At the same time it prevents the distinction as 
to whether the adsorption or desorption is the slow 
step. 

Finally, the drop in activation energy shown by 
the granular silver catalysts as compared with the 
foil catalyst is shown to be independent of the col- 
loidal state of the silver. Colloidal silver particles 
were obtained for the experimental procedure by 
forming them in a magnesia matrix. 

140 pages. $1.75. MicA 55-644 


THE THERMAL DISSOCIATION 
AND AIR OXIDATION OF FERRIC CHLORIDE 


(Publication No, 11,007) 


Owen Edward Ringwald, Ph.D. 
Princeton University, 1949 


1) Some of the chemical and thermochemical 
properties of anhydrous ferric chloride that might be 
of interest in metallurgical applications have been 
studied in the temperature range between 251 and 
302° C, 


2) The vapor pressure of solid ferric chloride was 
determined as a function of temperature at four tem- 
peratures between 251 and 302° C. From the best 
curve through these experimental data values of the 
vapor pressure at regular temperature intervals were 
interpolated. 

3) The heat of sublimation, calculated from the 
best values for the vapor pressure of ferric chloride 
at 250 and 300° C., was found to be 4H = + 31.841.5 
kilogram calories absorbed per mole of Fe2Cl,. 

4) The dissociation pressure of chlorine over solid 
ferric chloride was determined as a function of tem- 
perature at four temperatures between 251 and 302° C. 
From the best curve through these experimental data 
the values of the dissociation pressures at regular 
temperature intervals were interpolated. 

5) The heat of dissociation of crystalline ferric 
chloride into ferrous chloride and chlorine has been 
calculated from the best values of the dissociation 
pressures at 250 and 300° C. It was found to be AH 
= + 22.012.0 kilogram calories absorbed per mole of 
chlorine produced. 

PCl, 
PFe.Cle ™ 
found to increase with decreasing temperature and by 
mathematical extrapolation of the vapor pressure and 
dissociation curves their point of intersection was 
determined. Thus it was calculated that the partial 
pressure of both ferric chloride and of chlorine would 
be equal and about .0735 millimeters of Hg at about 
173 C. 

7) The oxidation of the anhydrous chlorides of iron 
for the recovery of chlorine was studied at tempera- 
tures below the melting point of ferric chloride. 
Powder X-ray diffraction technique was used to iden- 
tify the reaction products. 

8) A new reaction was discovered in which an- 
hydrous ferrous chloride was oxidized to ferric oxy- 
chloride. The reaction was shown to be one of the 
class of interface reactions. 

9) A new reaction was discovered in which an- 
hydrous ferric chloride was oxidized to ferric oxy- 
chloride. This reaction was proven to be independent 
of any dissociation of ferric chloride into ferrous 
salt. Reasons for expecting this reaction to be of the 
class of interface reactions was given, though this 
was not clearly established. 

10) The ferric oxychloride, produced by low tem- 
perature oxidation of either of the anhydrous chlo- 
rides, was found to be oxidized to ferric oxide and 
chlorine rapidly and efficiently at a temperature near 
400 °C. 80 pages. $1.00. MicA 55-645 





as 


6) The equilibrium constant Kp' = 


STUDIES IN THE PHYSICAL CHEMISTRY 
OF TOBACCO MOSAIC VIRUS 


(Publication No. 11,018) 
Howard Kapnek Schachman, Ph.D. 
Princeton University, 1948 


Since the purification and crystallization of to- 
bacco mosaic virus in 1935, numerous viruses have 
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been isolated and purified. A great deal of effort has 
been expended in improving the methods of concen- 
tration and purification of the infectious agent, and 
interest has been centered on physical methods such 
as high speed centrifugation. Because of their char- 
acteristic size, many viruses have been obtained in 
pure form using differential centrifugation with the 
Sharples supercentrifuge and other high speed centri- 
fuges. In view of the theoretical work that had been 
done on the nature of sedimentation in the Sharples 
supercentrifuge, it seemed desirable to reinvestigate 
the theory in an effort to determine the sedimentation 
constants of some of the viruses. At the same time 
experiments designed to test the validity of the the- 
ory were performed. There had been two approaches 
to the problem of flow in the rotating centrifuge bowl 
and some work was performed to expand each of them 
so as to compare the results obtained from the two 
theories. Consistently better results were obtained 
with the equations based on convection-free sedimen- 
tation. This represented a combination of the ideas 
of flow parallel to the axis of rotation of the centri- 
fuge based on Poiseuille flow and flow perpendicular 
to the axis of rotation based on a modified Stokes law. 
The second approach to sedimentation in the Sharples 
supercentrifuge was based on complete convection in 
the bowl. An effort was made to extend the latter 
theory so as to obtain the distribution of sediment 
throughout the centrifuge bowl. Comparison of the 
calculated results with direct measurement indicated 
that the theory based on. convection-free sedimen- 
tation was more accurate. The possibility of rede- 
signing the bowl to enable the sedimentation of mate- 
rial smaller than the viruses was discussed. 

Several physical chemical methods have been used 
to demonstrate the tendency of the rod-like particles 
of tobacco mosaic virus to aggregate. Double bound- 
aries in the ultracentrifuge, high values of intrinsic 
viscosity, and finally direct measurements of elec- 
tron micrographs furnish conclusive proof that many 
preparations of purified tobacco mosaic virus con- 
tain particles having lengths greater than that as- 
cribed to the fundamental unit. Viscosity measure- 
ments because of their extreme dependence on the 
asymmetry of molecules, are ideally suited for the 
investigation of this phenomenon which invariably 
takes the form of end to end aggregation and thus 
larger and larger axial ratios. The viscosity data 
obtained on highly aggregated material indicated the 
existence of the opposite reaction in which the as- 
sociated particles break up into smaller units ap- 
proaching that believed to be the fundamental unit. 
Electron micrographs yielded supporting evidence to 
that interpretation of the viscosity studies. Rapidly 
decreasing values of Nsp/C at very low concentra- 
tions of virus were observed. An equilibrium be- 
tween monomer and dimer was proposed as a possi- 
ble interpretation for the experimental results. 

A certain amount of ambiguity arises in a precise 
evaluation of the size and shape of any macro- 
molecule because of the difficulty in evaluating the 
relative contributions of hydration and anisometry to 
the physical chemical properties of the material in 
question. Several investigators, on the basis of 


indirect evidence, had speculated on the degree of hy- 
dration of tobacco mosaic virus. The ultracentrifuge 


furnishes a means for the direct determination of the 


density of the virus in solution by a study of the effect 
of varying solvent density on the change in sedimen- 
tation rate. Combination of this solution density with 
the apparent partial specific volume permits an eval- 
uation of the hydration of the virus. Experiments 
were conducted in solutions containing varying 
amounts of serum albumin at pH 4.7 and sucrose at 
pH 7.0. Linear behavior was observed when the sedi- 
mentation constant, corrected for viscosity, was 
plotted as a function of solution density. From this 
data the density in solution and the apparent hydration 
of the virus were calculated. The size and shape of 
tobacco mosaic virus were then determined using the 
hydration data in conjunction with data from ultra- 
centrifugation, diffusion, x-ray diffraction, and vis- 
cometry. There was excellent agreement between the 
results obtained from the physical chemical methods 
and direct observation in the electron microscope. 
The role of water in the virus particle was discussed 
in the light of the results of x-ray studies in which it 
was found that the dry virus particles did not swell 
when placed in solution. 

73 pages. $1.00. MicA 55-646 


AN INVESTIGATION OF THE RELATIONSHIP 
BETWEEN POLYMER STRUCTURE 
AND MECHANICAL PROPERTIES 


(Publication No. 11,033) 


Richard Stephen Stein, Ph.D. 
Princeton University, 1948 


Much progress in the understanding of the me- 
chanical properties of high polymeric substances has 
been made in the past few years. The theory of the 
mechanical properties of rubberlike systems has been 
developed by Guth, James, Gee, Treloar, and others; 
those of fiberlike materials have been studied by 
Mark, Harris, Eyring, Halsey, and others; and also, a 
theory for the double refraction of these materials 
has been developed by Kuhn and Treloar. In the first 
chapter of this work, some of these developments are 
critically reviewed and correlated. The general 
problems involved in specifying the viscoelastic 
properties of a polymer are considered, and the role 
of prevailing theories within this framework is dis- 
cussed. 

The application of the technique of simultaneous 
measurement of stress and birefringence for studying 
time-dependent behavior of these systems is dis- 
cussed. It is shown that through its use, the mechan- 
ical behavior of complex systems may be resolved 
into more fundamental contributions. 

In the second chapter, the method is applied in an 
experimental survey of the mechanical-optical prop- 
erties of materials varying in nature from ideal 
rubbers to polycrystalline plastics. It is shown that 
the ideal rubbers behave just as would be expected 
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from theory, the ratio (stress/temperature x bire- 
fringence) remaining constant, independent of the de- 
tailed nature of the relaxation process. Deviations 
from this simple rule are observed for non-ideal 
polymers. These deviations are interpreted in terms 
of the particular molecular processes believed to 
occur in each case. Extensive studies are made of 
elastic polyamides and plasticized polyvinyl chloride. 
The relaxation curves and the variation of stress and 
birefringence with temperature indicate the deformed 
structure of these polymers consists of a distorted 
polycrystalline network. 

A detailed mechanical, optical, thermodynamic 
analysis of the physical properties of polyethylene 
and unplasticized polyvinyl chloride is presented in 
Chapter III. The resolution of the stress on these 
polymers into energy and entropy contributions by 
these various methods is made and correlated. Itis 
shown that the increase in internal energy with length 
is the most important contribution to the stress on 
polyethylene practically up to its melting point, but 
for polyvinyl chloride a transition temperature exists 
below which the energy contribution is important and 
above which the entropy contribution dominates. 

In Chapter IV, the results of some low tempera- 
ture investigations are described. Several polymers 
which are normally rubberlike at room temperature 
were cooled down, and the effects of increasing 
energy contributions with decreasing temperature 
were studied. The ideal rubberlike behavior of poly- 
isobutylene persists down to -40°, indicating that the 
change in the form of the relaxation curve at these 
low temperatures is probably due to a change in the 
number of interchain cross-links rather than to 
changes in the local interactions along the chain 
itself. 

A transition temperature for elastic polyamide at 
about - 13°C. has been found. 

Studies of the low temperature deformative mech- 
anism of the non-crystalline polymer, lactoprene, 
have been made. The orientation birefringence for 
this polymer is negative while that due to structural 
distortion is positive. This makes it possible to 
readily resolve these contributions. A reversible 
variation of birefringence with temperature has been 
observed which has been ascribed to a variation in 
the equilibrium configuration of the amorphous chains 
with temperature. From this, it has been possible to 
estimate an effective activation energy of restricted 
rotation about the bonds constituting the polymer 
chain of about 9 Kcal./mol. 

The description of an autographic stress relax- 
ometer for studying the relaxation of the stress on a 
polymer film elongated to constant length is pre- 
sented in Chapter V. The force measuring element of 
this relaxometer is a linear variable differential | 
transformer, the output of which is proportional to 
the distortion of a flexible steel ring. The sample is 
elongated to the desired length automatically and the 
correct length is maintained by means of a second 
differential transformer. 

In the sixth chapter, an x-ray spectrometer, 
which was designed and constructed for studying 
changes in the quantity, size, perfection and 


orientation of the crystallites of polycrystalline poly- 
mers, is described. The spectrometer uses a mica 
window geiger tube which can scan the diffraction 
pattern over practically a complete octant. The sam- 
ple is held in a special jig in a constant temperature 
oven with which it is possible to stretch the sample 
at a controlled temperature and subsequently rotate it 
for purposes of measuring orientation. An intensity 
measurement may be made sufficiently rapidly (10 
seconds) so that changes in the intensity of a diffrac- 
tion spot during a relaxation may be followed. 

138 pages. $1.73. MicA 55-647 


STUDIES ON PROTEIN DENATURATION 
(Publication No. 11,056) 


Marshall Tredway Watson, Ph.D. 
Princeton University, 1949 


Part I is concerned with the increase in the vis- 
cosity of solutions of egg albumin and bovine serum 
albumin resulting from the denaturing action of urea 
at various values of the pH. 

With egg albumin in the pH range 6.9 to 7.5 and 
urea concentrations of 7 to 10 molar, the changes 
seem to indicate that at least two reactions occur 
having considerably different rates. The more rapid 
reaction is of a very high order with respect to the 
urea concentration. The viscosity ultimately reached 
in 8.5 molar urea is not reduced by dilution to 7.0 
molar, though complex changes occur on such dilu- 
tion in the earlier stages of the reaction in 8.5 molar 
urea. Increasing the urea concentration to 8.5 molar 
after some time in 7.0 molar urea also results in in- 
teresting viscosity changes. A few experiments were 
performed to determine the effect of the protein con- 
centration on %sp/c (“reduced viscosity”). 

With serum albumin in urea at various pH values, 
the viscosity-time curves show an initial instantane- 
ous increase over the viscosity of the native protein, 
followed by slower changes. In all of the buffers 
studied, the viscosity ultimately reached increases 
with the urea concentration. At a given urea concen- 
tration at pH 5 and pH 10, the viscosity soon reaches 
constant values which are, however, much higher in 
the alkaline solution than in the acid solution. At pH 
values intermediate between 5 and 10, the viscosity 
changes with time from the value at pH 5 toward that 
at pH 10. The rate of this increase is roughly pro- 
portional to the hydroxyl ion concentration. The vis- 
cosity changes at pH 5 and 10 are completely reversi- 
ble with respect to dilution of the urea, at constant 
pH. When the pH is changed from 10 to 5 at constant 
urea concentration, however, the viscosity change is 
not reversible. This behavior indicates that one or 
more alkali-labile bonds exist in the serum albumin 
molecule whose rupture makes possible a more ex- 
tensive unfolding but which are not re-formed by 
merely varying the pH. With a given urea concentra- 
tion, the viscosity is somewhat higher in strong acid 
than it is at pH 5, while in strong base the viscosity 
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is very much higher than at pH 10. This may be due 
to an electrostatic swelling effect in the protein 
rather than to an actual unfolding caused by breaking 
of bonds. The dependence of the reduced viscosity on 
the concentration of serum albumin and studied at pH 
10 in 8 molar urea. 

A comparison of the intrinsic viscosities of the 
proteins in concentrated urea solutions with the in- 
trinsic viscosities of high polymers reveals that the 
denatured protein must approach a randomly coiled 
structure. 

Part II describes spectrophotometric studies on 
Congo red in the presence of native, heat-denatured, 
and urea-denatured egg albumin and serum albumin. 
Both of the native proteins cause a slight shift in the 
height and wave length of the absorption peak. Heat- 
denatured egg albumin causes a Separation of the 


absorption curve into two peaks, the separation be- 
coming more marked with increasing protein concen- 
tration. These peaks indicate that two different kinds 
of sites for dye adsorption exist in the denatured 
protein molecule, the one kind adsorbing the dye 
more weakly but being present in much larger num- 
bers than the other kind. It is estimated that about 
three Congo red molecules can be adsorbed on to the 
“stronger” sites in each heat-denatured egg albumin 
molecule. Urea-denatured egg albumin also shows 
the two kinds of sites, but the dependence of the 
spectral shifts on the protein concentration is much 
less marked than with heat denaturation. Similar 
phenomena occur to a very much smaller extent with 
serum albumin. The above phenomena are only ob- 
served in strongly acid solutions. 

126 pages. $1.58. MicA 55-648 
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ECONOMICS, GENERAL 


THE SOCIAL AND ECONOMIC PROBLEMS 
OF REDUCING VULNERABILITY 
TO ATOMIC BOMBS 


(Publication No. 10,872) 


Ansley Johnson Coale, Ph.D. 
Princeton University, 1947 


It is commonly observed that the discovery of 
methods to exploit atomic energy will be profoundly 
important to modern society. It is very likely that 
the most pervasive effects of exploitable atomic 
energy will arise from its use — actual or anticipated 
— asa weapon. The usefulness of atomic energy as a 
source of industrial power is a matter of controversy. 
Widespread use of this sort is in any event many 
years away. But atomic energy for military purposes 
has already demonstrated its efficiency; and its po- 
tentialities as a destructive agent are almost certainly 
much greater than revealed by the early- model bombs 
already employed. 

The existence of a superlative weapon together 
with greatly improved methods of carrying explosives 
is a matter of the greatest concern. The possibility 
that atomic bombs might, in some future war, destroy 
or at least completely disrupt the urban centers of 
the United States cannot be ignored. National policy 
might be concerned with preventing the occurrence of 
any atomic attack, with avoiding the loss of any war 
of whith atomic attack might be a part, and with min- 
imizing the destruction of life and property should 
attack be unavoidable. None of these ends could be 
sought without consideration of reducing vulnerability 
to atomic bombardment. 

The problems of vulnerability reduction would be 
quite different when only a small number of bombs 
(such as might be made during a short war) could be 
employed, as contrasted with the possible use of many 
bombs accumulated over several years. If the U.N. 
Atomic Energy Commission should evolve an effective 
international agreement prohibiting the manufacture 
of atomic weapons, Only those bombs which could be 
made after the start of hostilities would be available; 
if the major powers should not accept international 
limitation, bombs would probably be accumulated 
during peace time. 

Under an effective agreement, the incentive for 
other nations to abrogate the treaty — i.e., to make 
and use atomic bombs — could be reduced by pro- 
tecting concentrated centers of national strength: 
the national government, highly centralized industrial 
sources of war potential, and the like. Preparations 
to avoid losing a post-agreement war would involve 
making sure that rapid mobilization was possible and 


013 


that no essential source of military strength could be 
destroyed by a small number of bombs. Efforts to 
secure safety for the civilian population would involve 
preparations to evacuate cities when war began, the 
construction of shelters, plans for emergency relief, 
etc. 

If there were no limitations on armaments major 
nations might accumulate atomic bombs numbered in 
the thousands over a period of a decade or so after 
manufacture is begun. Under these circumstances, 
the only obvious deterrant to attack would be to pre- 
pare to win any war that might occur, in particular 
to prepare a massive atomic counter attack. There 
would be little reason to hope that integrated war 
production from raw materials to final munitions 
could be preserved. The best technique of protecting 
military strength would be to maintain a complete 
stock of weapons at all times, kept scattered and 
under ground. Attempts to protect the civilian popu- 
lation might include deep shelters, plans for evacua- 
tion, etc.; but there would probably be no feasible 
way of preventing millions of casualties in the event 
of a several-thousand bomb attack. 

The atomic bomb is particularly suitable as a 
weapon for economic warfare (defined as the attempt 
to deprive ones opponent of the materials he needs 
for a successful military effort). A large part of 
vulnerability reduction is defensive preparation for 
economic warfare. The analysis of vulnerability and 
the synthesis of protective plans would depend greatly 
on the knowledge of economists. The aluminum in- 
dustry provides an empirical example of the type of 
industrial study that would need to be pursued in 
analyzing vulnerability. The formulation of protective 
plans would require the selection of the method — re- 
location, stock piling of end product, or structural 
(e.g., underground construction) techniques — which 
would combine effectiveness with least cost for each 
essential process. 

Any thoroughly executed program for reducing 
vulnerability would divert a major proportion of the 
nation’s productive resources from producing for 
individual consumption to helping to reduce vulner- 
ability. The resources left for producing consumers’ 
goods might or might not be greater than those em- 
ployed during a period of depression. A major effort 
to secure protection might produce a chronic economic 
problem of alocating resources efficiently under con- 
tinuous full employment and continuous inflationary 
tendencies (instead of the chronic pre-war problem of 
securing a full utilization of resources). 

No full plan for reducing vulnerability could be 
proposed here. The major purpose is to outline the 
problem and propose topics for research. Indeed it 
is an open question whether any program would be 
both effective (promising a degree of safety worth the 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





014 ECONOMICS 





sacrifices entailed), and feasible (capable of accept- 
ance and achievement by the nation). 
162 pages. $2.03. MicA 55-649 





EXCHANGE STABILIZATION FUNDS 
(Publication No. 11,305) 


Mordechai Elihau Kreinin, Ph.D. 
University of Michigan, 1955 


The purpose of this study is twofold: first, to 
undertake a survey of the various exchange stabiliza- 
tion funds established during the nineteen thirties 
and, second, to consider the possible future use of 
such funds in the field of foreign exchange, in rela- 
tion to the general problem of exchange rate stability 
and the objectives of the International Monetary Fund 
and other agencies of international cooperation. 

The first chapter contains a resume of the 
economic conditions and theoretical considerations, 
including controversies, which occasioned the de- 
velopment of exchange funds. The next six chapters 
are devoted to a description and critical evaluation 
of the functions, operations and administrative 
arrangements of each of the major funds established 
during the past two decades, including that of Great 
Britain. Only a brief description is given of the 


lesser funds. The discussion includes those problems 


and features common to all funds, as well as those 


which are characteristic of individual funds. Because 


of the general veil of secrecy surrounding the trans- 
actions of all stabilization funds, operational methods 
and policies of most funds could be deduced only from 
indirect evidence. In Chapter VIII consideration is 
given tothe theoretical problem of exchange stability 
as compared to stability of prices and income, and 
to the question of the concept of an equilibrium ex- 
change rate. These issues which were faced by the 
various stabilization funds are examined in the light 
of existing economic conditions and current economic 
policies of different countries. In the final chapter 

a general evaluation is made of the significance of 
exchange funds and their possible usefulness in the 
future. 

The general conclusion with regard to future 
utilization of stabilization funds is derived out of an 
analysis of the problem of exchange as against price 
and income stability. Following a critical discussion 
of possible standards in the fieldof foreign exchange, 
itis argued that acertain degree of exchange flexibility 
is preferable to rigidity under existing economic 
conditions, provided that exchange fluctuations are 
contained with predetermined limits. It is suggested 
that a system of “controlled exchange flexibility” 
be employed in which national and regional stabiliza- 
tion funds could play an important role. It is further 
proposed that national funds be integrated into the 
currency machinery of their respective countries, 
and that they be operated so as to maintain limits to 
exchange fluctuations, as well as to moderate fluctu- 
ations within those limits. Exchange adjustments 
beyond authorised limits should be permitted only as 


a result of multilateral action, and only when funda- 
mental economic conditions require such a step. One 
of the primary functions of stabilization funds would 
be to offset certain types of capital flows on domestic 
markets. Under supervision of the Internationa! 
Monetary Fund, continuous cooperation between funds 
(as well as mutual aid) would form a reasonably stable 
system of international exchange. The International 
Monetary Fund could aid national and regional funds 
by assisting in diagnosis of problems and, in some 
circumstances, by supplementing the resources of 
those funds. Such a system, being less rigid than the 
automatic gold standard, would provide for a margin 
of discretionary action to meet varying economic 
conditions. 306 pages. $3.83. MicA 55-650 


SOME ECONOMIC ASPECTS OF 
ELECTRIC POWER AND THE 
MISSOURI BASIN DEVELOPMENT 


(Publication No. 11,232) 


Dale Harvey Weeks, Ph.D. 
The University of Nebraska, 1955 


Adviser: Clarence E. McNeill 


This study reviews the water resource develop- 
ment in the Missouri River Basin, with special 
attention to the multiple-purpose nature of the 
program, the power development and questions of 
administration. 

The area is one of contrasts in geography and 
climate; when drought and depression become seri- 
ous, or heavy floods occur, it suffers greatly. The 
states and certain federal agencies worked independ- 
ently for many years to minimize the effects of the 
vagaries of climate and weather. Eventually, it 
became evident that only a comprehensive plan for 
the use of the Basin’s water resources could 
adequately meet this problem. 

The Corps of Engineers and the Bureau of 
Reclamation presented plans for such an over-all 
program to Congress in 1944. They conflicted 
seriously but were ultimately merged into the Pick- 
Sloan Plan. This, plus a supplementary plan for soil 
conservation activities proposed by the Department 
of Agriculture, calls for an expenditure of approxi- 
mately fifteen billion dollars. 

The Pick-Sloan Plan is a major step in the 
comprehensive development of the nation’s water 
resources. It includes irrigation, flood control, 
navigation, power and other benefits to be provided 
by a series of multiple-purpose reservoirs located 
throughout the Basin. 

Legislation gives power development a seemingly 
minor place in the program, but its potential as the 
“paying partner” of irrigation and flood control 
actually gives it a major role. The proposed power 
installation falls short of the Basin’s anticipated 
future needs, leaving the possibility of a large re- 
maining power market for private development. 

Of the three major groups of problems studied, 
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the first two deal with the economic aspects of the 
development: questions arising from its multiple- 
purpose nature (such as economic justification, cost 
allocation, conflict in water use and adequacy of 
flows); and problems of power generation and dis- 
tribution (such as the preference policy, wheeling 
agreements, rate structures and payments in lieu of 
taxes). The third group of problems is concerned 
with questions relating to an adequate administrative 
organization. 

Some conclusions and recommendations are that: 

Economic justification should take into account all 
measurable direct and indirect economic costs and 
benefits, with allowance being made for remote and 
intangible costs and benefits. 

Cost allocations should be based upon a distribu- 
tion of common costs among the functions in relation 
to the benefits provided by each. 

If power is to fulfill its functions in the program, 
the Bureau of Reclamation should continue the policy 
of giving preference to public agencies and coopera- 
tives in the sale of power, and to use wheeling agree- 
ments if they will aid in the “widespread distribution 
of power.” 

Power rates should be established under the super- 
vision of the Federal Power Commission, with allow- 
ance made for payments in lieu of taxes to local tax 
jurisdictions. The Bureau should be permitted to 
exercise its judgment as to the desirability of the 
“resale rates” clause and the zone rate structure. 

The establishment of a new Federal Department 
of Resources would best solve the problem of admin- 
istration. However, the difficulties of securing 
adoption of such a plan in the near future and the 
regional nature of the problems under consideration 
result in a recommendation that a Missouri Basin 
Commission be established to coordinate the activities 
of the concerned agencies. This commission should 
be supplemented by a Compact Board established by 
the states and serving in an advisory capacity. This 
organization could be incorporated into any future 
reorganization of the nation’s resources development. 

275 pages. $3.44. MicA 55-651 


ECONOMICS, COMMERCE-BUSINESS 


THE EFFECTS UPON COMMERCIAL BANKS 
AND ON BANKING POLICY OF DEFICIT 
FINANCING IN WORLD WAR II 


(Publication No. 10,977) 


Kan-Chi Mui, Ph.D. 
Princeton University, 1949 


The present thesis is based very largely on U.S. 
official statistics as published by the U.S. Board of 
Governors of the Federal Reserve System, the Fed- 
eral Deposit Insurance Corporation, the Treasury 
Department, the Comptroller of the Currency, the 
Department of Commerce and the Bureau of Labor 


Statistics. It is an attempt to analyze the effect upon 
the commercial banks of government borrowing from 
them and from Federal Reserve Banks. 

The thesis is divided into nine chapters. Chapter I 
gives the definitions of deficit financing and inflation, 
describes how deficit financing was actually practiced, 
and then gives a general theoretical discussion of the 
effect upon commercial banks of deficit financing. 
Deficit financing is taken here to mean financing the 
government’s deficit by borrowing from the commer- 
cial, or Federal Reserve, banks, since borrowing 
from non-bank investors, like taxation, will merely 
transfer purchasing power from the people to the 
government and will not result in inflation. The ability 
of the commercial bank to absorb governments was 
made possible through the provision of ample reserve 
funds to the system primarily by the establishment of 
a low discount rate, a low buying and selling rate on 
bills, and a fixed pattern of interest rates on all gov- 
ernment obligations. 

Chapter II is devoted to the discussion of the effect 
of such deficit financing upon long and short rates of 
interest, the customers’ loan rates, and finally the 
rates of return upon the banks’ earning assets. It was 
found that there was no economic reason for any sub- 
stantial difference in rates between short and long- 
term securities. The establishment of a fixed pattern 
of interest rates on all government securities has 
made long as well as short-term governments nearly 
as liquid as cash. The decline in the average rates 
of return brought about by deficit financing will, 
ceteris paribus, impel the commercial banks to in- 





crease their volume of earning assets to compensate 
for lower loan rates and investment yields. 

Chapters III and IV contain a statistical study of 
the changes in the composition of the volume of earn- 
ing assets and accompanying deposits. Chapter III 
deals with such changes on a national basis, and 
Chapter IV on a regional basis. An attempt is made 
in each chapter to account for these changes. It 
appears that the composition of earning assets has 
generally shifted from a dominance of loans, which 
bore higher rates of interest, to holdings of govern- 
ments, the lowest- yielding of all assets. The volume 
of earning assets for the system as a whole was, at 
the close of 1945, treble that of 1939. Most of the 
increase occurred in holdings of governments. The 
smaller banks generally showed a greater percentage 
increase in direct marketable governments, while the 
larger banks showed a greater percentage increase in 
loans. Generally speaking, the southern and western 
districts showed a larger percentage increase both in 
earning assets and deposits than the middle western 
and eastern districts. The relative difference in the 
rate of growth of earning assets in different district 
was the result of the relative difference in the rate of 
growth of reserves which, in turn, was due to the 
relative difference in the rate of growth of deposits 
of government checks drawn on the Federal Reserve 
Banks by the income recipients. The rapid increase 
indeposits in the southern and western districts rela- 
tive to the middle western and eastern districts was 
accounted for by the relatively rapid increase in 
industrial facilities, the relative small percentage 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 
card number. Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





516 ECONOMICS 





in the purchases of bonds by non-bank investors, the 
relatively low tax incidence in the western and south- 
ern districts, the relatively high agricultural prices, 
and the net immigration to the western districts. In 
general, it was found that the treble increase in the 
volume of earning assets more than compensated for 
the decline in the average rates of return on earning 
assets, thus sending gross operating earnings up. 
Practically most of the increase in gross income 
came from the increase in income on governments. 

Chapter V examines the effect of deficit financing 
upon changes in non-operating profits and losses. 
The rapid increase in net profits was found to be 
aided consecutively by a sharp decline in non-opera- 
ting losses before the close of 1942, and a rapid in- 
crease in non-operating profits thereafter. 

Chapter VI deals with the effect upon current 
operating expenses. Despite the increase in total 
current expenses, it was found that the increase was 
lagging behind the relatively rapid increase in gross 
earnings, thus sending net earnings up. 

Chapter VII sums up the primary causes for the 
increase in net-profit-to-capital accounts ratio, 
compares it with those of the general run of business, 
and analyses its future trend. One particularly sig- 
nificant conclusion reached in this chapter is that the 
net- profit-to- capital accounts ratio has not been out 
of line with those of the general run of business. 

Chapter VIII analyses the position of commercial 
banks in the light of their capital and asset accounts. 
Despite the rapid increase in volume, it was found 
that the capital-to-depreciable-asset ratio remained 
substantially unchanged at the close of 1945. The 
quality and liquidity of assets of all commercial banks 
were much improved, especially for the smaller banks. 

Discussion of the various proposals for credit 
control constitutes the kernel.of the concluding 
chapter. It is believed that removal of all kinds of 
Federal Reserve support from the Federal security 
market, in conjunction with the traditional instru- 
ments of credit control will be sufficient completely 
to stop net bank credit expansion as well as further 
addition to money supply via the Federal Reserve 
Banks resulting from sales of governments to the 
latter by banks and non-bank investors in time of 
rising interests rates on other types of credit. 

266 pages. $3.33. MicA 55-652 


THE LONG-RUN EFFECTS UPON THE 
UNITED STATES OF THE LARGE-SCALE 
INDUSTRIALIZATION OF INDIA AND CHINA 


(Publication No. 11,012) 


George Rosen, Ph.D. 
Princeton University, 1949 


The objective of this thesis has been to examine 


the long-run economic effects of the industrialization 
of India and China upon the United States. These ef- 


fects will be felt in this country through the mecha- 
nism of foreign trade, as a result of changes, which 
may arise from the industrialization in the relative 


prices of internationally traded commodities. Asa 
consequence of these alterations in the barter terms 
of trade, shifts may occur in the opportunity cost 
structure of the United States. These latter changes 
may make changes in this country’s productive struc- 
ture economical. 

The assumptions upon which this study of economic 
change was based, were: (1) a constant or gently 
rising level of technology. Such technological changes 
as do occur within India and China, or the United 
States, are limited to wider use of existing, and at 
present economical, techniques: (2) the industriali- 
zation in the two countries is based upon the compar- 
ative advantage of these countries: (3) trade between 
nations is in large part free, although there may be 
some obstructions. (4) Since long-term changes only 
are considered, ephemeral price movements are 
disregarded, and a level of full employment is postu- 
lated in all countries considered. The problems of 
transition from the present situation in India and 
China, or the United States, are also not discussed. 

First it was necessary to examine the effects of 
the Sino-Indian industrialization upon the people of 
these countries. The basic difficulty faced in India 
and China in attempting to raise the incomes of the 
population, is the present very large number of people 
(800,000,000), and the potential great increase in this 
total even with a very moderate rate of increase. 

(1) Without any industrialization it seems almost 
impossible to expect any permanent rise in per capita 
incomes. (2) If industrialization is to succeed in this 
aim per capita productivity of workers must be higher 
than at present. We have assumed a rise in produc- 
tivity to the level of Japan, and about one-third that 
of this country, in 1929. There is at present only a 
small market for industrial products within the two 
countries. Therefore a large part of the total output 
may have to be exported, if many workers are em- 
ployed in manufacturing at the higher levels of pro- 
ductivity. This may so reduce the price of manufac- 
tured goods relative to raw materials and foodstuffs 
that any initial gain would be eliminated. (3) If 
industrialization proceeds only to the limited extent 
that it permits export of products at favorable prices, 
a large absolute number might be employed, but this 
would be only a small proportion of the total popula- 
tion. Any initial gains of this small proportion would 
be absorbed by the much larger total. Furthermore, 
unless urbanization were widespread, there would 
probably be little influence on population growth. 

(4) If industrialization proceeded rapidly on a very 
large scale, the total output of manufactured goods 
would be so great, that there would almost inevitably 
be a fall in the terms of trade for such goods, anda 
marked reduction, or even elimination of, any initial 
gains. However, this may lead to a rapid reduction 
in the anticipated rate of population increase. Most 
students of the subject believe this unlikely. If it is 
not achieved, the much greater demand for foodstuffs 


arising from the greater population and any possible 
initial gains in income, would force a movement to 


higher-cost sources of foods. These gains would 
probably have to be acquired by imports from abroad, 
in exchange for the manufactured exports of India and 
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China. Thus large scale industrialization would be a 
necessity, and the third alternative would only be 
temporary. (5) If the unlikely result of a rapid de- 
cline in the rate of population growth is achieved, 
there may be a gain in per capita incomes from the 
large industrialization. This would be more likely 
if total agricultural output within the two countries 
and overseas could also be greatly increased at the 
same time, without a rapid rise in cost. This last 
alternative is, however, only a slim possibility. 

The effects upon the United States of the indus- 
trialization will vary with the alternative achieved 
in India and China, and the consequences thereof 
upon international trade. 

(1) If the effects of the industrialization were en- 
tirely internal to India and China, there would be no 
influence upon the United States. 

(2) The worst result would be such a shift in the 
terms of trade, that this country wre forced to com- 
plete self-sufficiency. In such a circumstance the 
gains from trade would be almost nil. At present, 
our imports equal only a minor proportion of total 
national income, and it is probable that our total gain 
from trade is small. Therefore, while the effect of 
such a shift would be disadvantageous, it would be 
far from disastrous. 

(3) If India and China did industrialize rapidly on 
a large scale, and population continued to grow in 
the fashion anticipated by most authorities, this 
country might gain by a shift to the export of food- 
stuffs in large quantities. This possible gain would 
arise from such a movement in the terms of trade 
that the price of foods in terms of manufactured 
goods rose by a large amount. The United States 
would gain, if it were able to acquire a greater vol- 
ume of all goods, with a given volume of resources, 
than at present. This gain would be reduced if it 
could only be achieved by a reduction in our dietary 
standards as a result of the higher prices of food- 
stuffs. This country might also become a large 
exporter of mineral products, if their prices rise, 
but here too the gain would be reduced somewhat if 
there were higher prices for such products in this 
country also. This country’s pattern of production 
under this alternative would resemble its structure 
in the nineteenth century. 

(4) If a large part of the great industrial growth 
of India and China had only internal effects, and if 
per capita incomes rose, then this country might 
gain by increasing its exports of luxury products, as 
well as minerals, to Asia. These luxury products 
would probably be expensive foodstuffs, and in ex- 
change the United States might acquire certain types 
of manufactured goods. 

282 pages. $3.53. MicA 55-653 
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TOWARDS A THEORY 
OF DEMOGRAPHIC-ECONOMIC DEVELOPMENT 


(Publication No. 10,946) 


Harvey Leibenstein, Ph.D. 
Princeton University, 1951 


The purpose of this study is to examine some se- 
lected aspects of a possible theory of demographic 
and economic development. The central problem 
considered is the theoretical explanation of the con- 
ditions necessary for an economy to achieve the 
transition from a condition of high birth rates, low 
expectation of life at birth, and low levels of average 
income to a state of relatively low birth rates, rela- 
tively high expectation of life at birth, and relatively 
high levels of average income. 

The first three chapters deal with the problems of 
integrating human values and mores, as well as other 
criteria used by individuals in making choices be- 
tween alternatives, into demographic-economic the- 
ories. In Chapter II it is argued that human values 
are an important factor in determining the rate of 
population growth. In view of this, a procedure is 
outlined by which the distribution of values ina 
society can be described numerically, and through 
which values can be expressed and integrated into 
more general models. The problem of integrating 
values into broader conceptual schemes is considered 
in some detail in Chapter III. The specific relation- 
ship between the concepts introduced at this point and 
the theoretical models developed in the central por- 
tion of this study is taken up in Chapter VII. 

In the central portion of the study (Chapters IV to 
VII) the problem is attacked from an aggregative or 
macro-economic point of view. As a first step an 
attempt is made to set forth the major characteristics 
of an economy in Malthusian equilibrium; that is, an 
outline of the relationships between major economic 
and demographic variables under the kind of equilib- 
rium conditions that reflect the state of an economy 
prior to what is generally understood as economic 
development. 

As a first approximation average real income is 
employed as an index of economic development, and 
the course of development is gauged by the extent to 
which average real income is above its equilibrium 
level. Initial deviations from equilibrium average 
income are assumed to be caused by events exoge- 
nous to the system. Three causative factors are 
considered in particular: injections of new capital 
into the economy, innovations, and emigration. 

In order to understand the time paths of average 
income and population size consequent upon a dis- 
placement from equilibrium it is necessary to postu- 
late dynamic models that explain the relationships 
between events in successive time periods. In Chap- 
ter VI a simple dynamic model which designates 
certain income elevating and income depressing 
factors is postulated. On the basis of this model it 
is shown that the stability of Malthusian equilibrium 
depends on the magnitudes of the initial displacement 
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and on the relative magnitudes of the income increas- 
ing and income depressing forces. Also, on the basis 
of the simple dynamic model an attempt is made to 
ascertain the circumstances necessary for an econ- 
omy to escape from Malthusian conditions. 

In Chapter VII certain restrictive assumptions 
are relaxed and more realistic postulates are in- 
troduced. On the basis of the models considered it 
is seen that Malthusian equilibrium contains at all 
times stability in the small and under some circum- 
stances stability in the large with respect toaverage 
income. Also, in this chapter, consideration is given 


tothe relationship between human values, other com- 
ponents of the individual decision making process, 
and the population growth function, which in turn 
determines, in part, the stability of Malthusian 
equilibrium. 

The final substantive chapter is devoted to an 
examination of optimum population theory, and to a 
consideration of the adequacy of this theory for the 
purpose of building upon it conceivably useful and 
testable theoretical models. 


272 pages. $3.40. MicA 55-654 
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TEACHERS’ BELIEFS ABOUT 
HEALTH APPRAISAL 


(Publication No. 11,313) 


Elizabeth Jane Lipford, Ph.D. 
University of Michigan, 1955 


The purpose of this study was to determine teach- 
ers’ beliefs about health appraisal procedures, their 
educational values for children and the relationship of 
such factors as teacher experience and professional 
preparation to these beliefs. It was assumed that the 
way teachers view health appraisal procedures af- 
fects their use of the tests as learning experiences 
for children. 

The method of investigation was the sample survey 
involving interviews with one hundred systematically 
selected teachers from the elementary schools in 
Nashville, Tennessee, and in Atlanta, Georgia. The 
interview questionnaire used was based on objectives 
for teacher participation in health appraisal as re- 
vealed in the literature. 

The data obtained were treated as follows. First, 
straight run tabulations of each response for every 
question were made. Second, cross tabulations were 
made to determine whether type and amount of teach- 
ing experience and type of preservice and inservice 
preparation in health education were related to the 
teachers’ beliefs about health appraisal. The chi 
Square measure was applied to the data in the cross 
tabulations to determine if significant relationships 
existed. 

The teachers’ concepts of health appraisal ranged 
from comprehensive to inadequate in scope. Purposes 
for appraisal were varied with case finding consid- 
ered a major one. Health teaching related to the ap- 
praisal procedures included helping (1) the children 
learn something about their health status and ways of 
determining it, (2) the school personnel learn some 
health needs of the children, and (3) the parents as- 
sume their responsibility for health care of their 
children. 


The factors — amount and type of inservice and 
preservice preparation and experience — seemed to 
be related to some beliefs more than to others. The 
type of inservice preparation was related consistently 
to the respondents’ choice of a location for giving the 
three tests. The type of experience was related con- 
sistently to the choice of a person to be responsible 
for giving the tests. Only the teachers’ beliefs about 
the person who should discuss children’s health with 
parents was not related significantly to any one of 
the factors. Type of teaching experience and type of 
preservice preparation were related to more beliefs 
than were amount of experience and type of inservice 
preparation. More factors were related to beliefs 
about the person who should be responsible for weigh- 
ing and measuring children than to any other belief. 
Twenty-five, or 57 percent, of the 44 statistical tests 
did not reach or exceed the level of significance. 

This indicated that the subgroups of teachers selected 
for study were homogeneous and that the factors 
showed no significant relationship to the teachers’ 
beliefs. The other 19 tests indicated the subgroups 
were not independent of the variation. 

Based on the findings of this study suggestions 
were made for improving the use teachers make of 
the health appraisal as a part of the instructional 
program. 357 pages. $4.46. MicA 55-655 


A PHYSIOLOGICAL STUDY OF THE 
UTILIZATION OF THE VITAL CAPACITY 
IN PHONATION, RESONATION, AND 
ARTICULATION, AND ITS EFFECT ON 
TONE QUALITY IN THE ADOLESCENT 


(Publication No. 11,330) 
Russel Charles Nelson, Ph.D. 
University of Michigan, 1955 


This study deals with the problem of the high 
school vocal music teacher in improving tone quality 
and developing articulation to a higher degree of 
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selectivity. It provides a comparison of the empirical 
with the scientific biolinguistic approach to the so- 
lution of the problem. A briefaccount of biolinguistic 
principles is given as applied to singing. 

The procedure is based on the hypothesis that the 
study of vocal skills is not primarily the study of 
tone, but the effect upon tone of the muscle move- 
ments used in the emerging framework of posture, 
breathing, phonation, resonation, and articulation. 
Singing is the result of the combined blending of 
these five body actions into a balanced flexibility 
perceived as voice. From the viewpoint of the bio- 
linguist, singing processes may be described as an 
integration of muscle processes, glands, and nutri- 
tional activities of the body. 

A group of forty-four students, meeting three 
times a week, was trained for eight months. Vocal 
and tongue exercises devised by Westerman, based 
upon biolinguistics, supplemented the singing. Before 
and after the training period, three sets of measure- 
ments were taken: (1) of the physiological structures 
most closely related to the controls of the voice, (2) 
of musical achievement, and (3) of the quality of the 
singing voice as appraised by competent judges. 
These measurements were made in order to determine 
whether or not the intrinsic muscles of the tongue 
and larynx, the minimal motors of voice production, 
could be trained to a higher degree of specificity 
regardless of the change in the gross skeletal muscles 
necessitating continuous adjustment in motor control. 
While extent of change might be of interest, it was 
not considered of prime importance because this 
study sought as its main object to establish the fact 
that change took place. 

The data were recorded on three charts. The 
first was designated as the “General Measurement 
Chart” on which were recorded gross skeletal 
measurements, musical information, and records of 
the student’s number on his x-ray plate and tape re- 
cording. The second was designated as the “Analysis 
of the X-ray Plates” and included physical measure- 
ments taken from the plates. The third was titled 
“Summary of Vocal Adjudication” and was used to 
record the judges’ opinions of the quality of per- 
formance. Summary charts were made of each 
physical measurement showing the amount of change 
and the number of students in each degree of change. 

Because this is a pilot study, it should be stated 
that the summary and conclusions pertain directly to 
the forty-four students in the experimental group, 
but might be found similar for any high school chorus. 


Summary 


1, A qualitative change for the better, in the 
singing voice of each student, was recognizable in 
the tape recordings. 

2. A noticeable difference in amount of physical 
change between students varies considerably. 

3. Definite improvement was shown in scores on 
the Seashore Test of Musical Talent. 

4. The growth of the fixating muscles does not 
interfere with the development of the more highly 
specialized minimal motors in their development 
toward specificity. 


5. The four monotones, included in the training, 
learned to sing with different degrees of accomplish- 
ment. 

6. No physiological pattern of gross skeletal or 
laryngeal muscle growth emerged. 

7. Breathiness in tone quality was found in voices 
under each classification of resonation. 


Conclusion 





The use of exercises, based on biological and 
phonetic understanding of the human voice, directs 
the utilization of the vital capacity toward improved 
tone quality, a more normal vibrato, fuller resonation, 
a higher degree of selectivity inarticulation; and also 
results in an improvement in musical achievement. 

376 pages. $4.70. MicA 55-656 


STUDIES OF THE ROLE OF 
THE STATE UNIVERSITY OF IOWA 
IN WORLD AFFAIRS: 

I. FOREIGN STUDENT RELATIONSHIPS; 
IIL. CERTAIN VARIABLES INVOLVED 
IN THE DEVELOPMENT OF 
INTERNATIONAL UNDERSTANDING. 


(Publication No. 7012) 


Averno Milton Rempel, Ph.D. 
State University of Iowa, 1954 


Chairman: Professor Hew Roberts 


This study was concerned with certain problems 
growing out of a self-survey made at the State Uni- 
versity of Iowa of the University’s role in world 
affairs. 

The first part dealt with problems faced by foreign 
students in making necessary adjustments to campus 
academic and community life, and their impressions 
of attitudes displayed toward them. Two question- 
naires were distributed during 1952-53. Question- 
naire I asked broad questions about problems, im- 
pressions, and experiences. Questionnaire I, based 
largely on descriptive data from Questionnaire I, 
contained a checklist of problems and a list of 
statements permitting students to indicate the extent 
of their difficulties and the degree to which they felt 
certain attitudes had been displayed toward them. 
Responses were arbitrarily weighted, making possible 
statistical comparisons for the responses between 
students coming from different geographic areas. 

Differences among the means of the scores for 
the extent of difficulty in adjusting to campus life 
for the students in nine selected geographic areas 
were significant. Also, continued stay at the Uni- 
versity helps to alleviate initial problems of adjust- 
ment. The decrease of difficulty for academic 
problems is greater than for economic and personal- 
social problems. 

Foreign student reactions were quite favorable 
as to the extent of friendliness, helpfulness, and 
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non-discrimination exhibited toward them. However, 
they felt that American people have little knowledge 
and show little interest in their countries. Opinions 
were most favorable about the attitudes of faculty 
members, and more favorable for American students 
than for other people in or outside of Iowa City. 

The differences between the feelings of students 
from different geographic areas were significant. 
Although living in this country brought about con- 
siderable changes in impressions relative to expec- 
tations, regional differences in the extent to which 
original opinions had been changed were usually not 
significant. 

A second phase of the investigation attempted to 
evaluate the degree of the relationships among the 
following variables for a sample composed primarily 
of seniors: (1) students’ attitudes toward international 
issues and the number of courses taken bearing on 
international relations; (2) the extent of students’ 
knowledge about international affairs and the number 
of courses taken dealing with international relations; 
and (3) students’ attitudes toward international issues 
and the extent of their knowledge of international 
affairs. 

Courses offered by the University were selected 
which were presumed to make a direct contribution 
to the enlightenment and orientation of students in 
world affairs, and then weighted by twenty-four judges 
as to their relative importance. “Weighted course 
scores” were computed for non-transfer seniors by 
adding the weights of the courses taken on the ap- 
proved list. An attitude scale, consisting of thirty- 
four items with weighted responses, and a knowledge 
test designed to measure the degree to which students 
were “world-minded” and the extent of their knowl- 
edge of international relations. 

Scores were obtained for 761 students — 165 non- 
transfer seniors, 252 transfer seniors, 243 juniors, 
and 101 graduates. The results for juniors and 
graduates were used for test validation purposes. 
The values of the correlation coefficients between 
“knowledge scores” and “attitude scores” were .325 
for the juniors, .323 for the seniors, and .319 forthe 
graduates. The correlation between “weighted course 
scores” and “attitude scores” for non-transfer sen- 
iors was .257. Finally, the correlation between 
“weighted course scores” and “knowledge scores” 
was .313. The rather low but significant correlations 
obtained indicate that, while the extent to which stu- 
dents are “world-minded” is definitely related tothe 
extent of their knowledge of world affairs and tosome 
degree to thenumber of courses taken bearing on 
world affairs, there are other important factors both 
within and outside the University environment which 
influence student attitudes toward world problems. 

405 pages. $5.06. MicA 55-657 


THE STRUCTURE OF PUBLIC RECREATION 
IN THE LOS ANGELES AREA: 
A STUDY OF LOCAL AND REGIONAL 
ADMINISTRATIVE PATTERNS AND 
FACILITY DEVELOPMENT 


(Publication No. 11,347) 


Lynn Smith Rodney, Ph.D. 
University of Michigan, 1955 


This study is concerned with the origin, develop- 
ment, and present status of administrative practices 
and facility development for public recreation, both 
local and regional, in the area comprising Los An- 
geles County. The study is also concerned with the 
governmental problems presented by the current 
regional aspects of public recreation. To answer 
this basic problem, the study was focused around the 
following questions: 

First, how have historical factors affected the 
management of public recreation in the Los Angeles 
area? Has the phenomenal population growth and 
other social problems associated with this growth 
influenced the development of administrative pat- 
terns for public recreation? 

Second, how is public recreation administered 
and financed in the Los Angeles region? How did 
types of administrative organization evolve? What 
types of managing authorities are most common? 
Has there been an evolving of certain types of ad- 
ministrative patterns which are more effective than 
others? 

Third, what areas and facilities have been provided 
for recreation purposes by both local and regional 
authorities? How does recreation acreage compare 
with acceptable standards elsewhere? 

Fourth, what regional recreation problems have 
developed? How may a regional park and recreation 
service be developed without interfering with local 
governmental autonomy? How should a county or 
regional park and recreation system be administered 
and financed? 

In presenting the data, this work is divided into 
four parts, each representing a phase in the study of 
public recreation in the Los Angeles area. Parts I, 
II, and iI present information on the administrative 
structure and facility development of both local and 
regional recreation systems in the metropolitan 
region. This data portrays a comprehensive picture 
of public recreation in its various relationships so 
that one can see the many facets of public recreation 
as a whole. Part IV gives a summary of conclusions 
and recommendations showing the role and obligations 
of public recreation agencies in the Los Angeles 
region, 

Two general conclusions or observations can be 
drawn from the study. (1) An overview of the struc- 
ture of public recreation in the many governmental 
entities within Los Angeles County indicates a lack 
of planning and coordination with respect to it. More- 
over, with the close proximity of recreation agencies 
to each other, opportunities are existent for cooper- 
ative action which could unify present program oppor- 
tunities and facility development. (2) Municipal or 
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local governments in the Los Angeles region have 
one sphere of interest in which to give a recreation 
service. The County or regional authority has a still 
broader sphere. Although both local and regional 
recreation agencies serve to a degree the same popu- 
lation, there is at present an overlapping of service 
by these many governmental authorities, as well as 

a conflict of responsibilities among them. A proposed 
solution for solving this problem is suggested in the 
following statements: (a) Services essentially re- 
gional in character should be administered and fi- 
nanced by the County; services essentially local 
should be administered and financed by local govern- 
mental entities or municipalities. (b) Local recrea- 
tion services to the populated “fringe areas” of 
unincorporated County territory should be provided 
by the County but should be financed by the “fringe 
areas” benefited, (c) Finally, those local entities or 
municipalities that now operate and maintain regional 
parks should give these recreational areas over to 
the County for operation and maintenance. 

These basic recommendations of this study are 
designed to suggest a plan of action to facilitate the 
development of an administrative and financial 
structure for recreation and parks that will harmo- 
nize with the purposes of both municipal (or local) 
and County (or regional) recreation agencies. 

380 pages. $4.75. MicA 55-658 





AN ANALYSIS OF THE SUSTAINING 
LOCAL PUBLIC SERVICE PROGRAMMING 
OF SELECTED TELEVISION STATIONS 


(Publication No. 11,219) 


Wendell Wilfred Williams, Ph.D. 
Indiana University, 1955 


If television is to become an increasingly positive 
social force at the community level, it seemed es- 
sential to document at least certain aspects of local 
public service by a number of stations, and the co- 
operation of community groups and agencies. 

The study described and analyzed the sustaining 
local public service programming of selected tele- 
vision stations. Related literature was examined to 
ascertain what the government, the broadcasting 
industry, and community spokesmen expected indi- 
vidual stations to render in the form of community 
service programming. Data were gathered from 
station records and interviews with program directors 
of three stations in Cincinnati, two in Louisville, and 
one each in Cleveland, Indianapolis, Grand Rapids 
and Bloomington. 

Station descriptions included coverage area, owner- 
ship, organization and certain technical character- 
istics; series and one-time programs of each station 
presented between January 1 and June 30, 1953, were 
described. Analysis showed 1775 programs of which 
92 percent were parts of 76 program series. The 
preponderance of series programming appeared to 
have the most significant implications for community 


use of television. Relatively few groups or agencies 
were in a position to determine nature and content of 
a majority of the 76 program series. The purposes 
of each series and responsible group appeared to be 
rather specific, tending to preclude the introduction 
of other subject matter by other organizations or 
agencies. Thirty one of the 76 series were entrusted 
to educational institutions; only five of the series 
consistently introduced representatives of other com- 
munity groups. In general, programs appeared to be 
largely public relations or promotional in nature with 
an organizational — rather than a community — focus. 

Increasingly effective community television 
service would seem to necessitate formulation of 
community objectives, mobilization of community 
resources of programming, and analysis of the normal 
and legitimate demands and problems of commercial 
television stations. Station personnel, in turn, need 
to understand better the needs and nature of the com- 
munity they seek to serve. It would seem the respon- 
sibility of communities to discover, define andinterpret 
their nature and extent to stations. They should also 
undertake to find ways to bring coordinated program 
efforts to bear focally on community needs and prob- 
lems and to spare program directors of stations the 
endless bombardment of requests for time and program 
assistance by the myriad community groups. 

Communities and stations must each take initiative 
in developing local patterns of cooperation which will 
increase mutual understanding, encourage coordination 
of community group efforts and the development of a 
“community focus,” and provide training opportunities 
which will improve the audience-building qualities of 
local public service programming. 

455 pages. $5.69. MicA 55-659 


THE DEVELOPMENT AND CONSTRUCTION 
OF A WORKBOOK IN BUSINESS LAW 


(Publication No. 10,684) 


Richard W. Willing, Ed.D. 
New York University, 1954 


The Problem. The purpose of this study was to 
develop and construct a commercially acceptable 
workbook in business law. An early decision was 
reached to accept an offer made by Prentice-Hall, 
Inc. to prepare the workbook to accompany their sec- 
ondary-school business law textbook, Business Law 
for Everyday Living. This decision posed an additional 
problem of providing means for insuring adequate 
correlation with the objectives and subject matter 
content of the textbook. 

A thorough study was made of the literature 
pertaining to workbooks and their construction, but 
there was very little that could be found to be of 
direct value for the purposes of this study. Numerous 
workbooks in business law are on the market, but none 
of their authors appear to have published an account 
of the procedure that may have been followed in the 
preparation of his workbook. Neither could any 
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published research be found dealing with experimen- 
tation with various possible features that might be 
included in a workbook. The bulk of such literature 
that was found is of an empirical nature extolling the 
presumed virtues of workbooks. Thus, the procedure 
employed here rested of necessity upon the use of 
techniques that may be considered original, at least 
in terms of their application to the development of a 
workbook in business law. 


The Procedure. The procedure utilized consisted 
primarily of the application of the following three 
techniques: (1) an analysis of existing workbooks in 
business law to determine areas of apparent agree- 
ment with reference to various features and devices; 
(2) the administration of a questionnaire designed to 
elicit business law teachers’ preferences for various 
features or styles of workbooks, and (3) an analysis 
of the values and advantages claimed for workbooks 
by writers on the subject, for the purpose of aiding 
in the selection of features and devices that could 
most adequately promote the more important of these 
advantages. 

In addition, the Flesch readibility formula was 
applied for the control of the reading ease of the 
written matter, and the author of the textbook which 
the workbook is to accompany reviewed the proposed 
material for its correlation with the objectives and 
with the subject matter content of his textbook. 





The Finished Workbook, The results of the ques- 
tionnaire and the analysis of the potential values of 
workbooks contributed, among other things, to the 
formation of a basic decision to construct the work- 
book to serve primarily the function of a study- 
motivating and instructional device rather than 
merely a measurement tool. Chiefamong the features 
that were included for the purpose of furthering this 
objective are the following: (1) illustrations; 

(2) statements of objectives and purpose preceding 
each chapter or section; (3) interest-stimulating and 
thought-provoking pre-study exercises; (4) appli- 
cations of legal principles to everyday situations 
thought likely to be of interest and importance to 
young people; (5) personalization of many of the 
problems and exercises; (6) liberal use of photo- 
static copies of business and legal forms; (7) a 

large number of problems based upon newspaper 
clippings in order to impart interest and a sense of 
timeliness to the study; (8) avoidance of too many 
exercises of a typical test-like nature; (9) vocabulary 
reviews in the form of crossword puzzles; and 

(10) optional exercises for the purpose of providing the 
possibility of differentiated assignments. 

In comparison with the other workbooks analyzed, 
this workbook contains a great many more newspaper 
clipping, legal form, business paper, and negotiable 
instrument illustrations, and the crossword puzzles 
are unique among business law workbooks. 

233 pages. $2.91. MicA 55-660 
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A STUDY OF SALARY SCHEDULES 
BASED ON A COST-OF-LIVING INDEX 
IN THE PUBLIC SCHOOLS 
OF THE UNITED STATES 


(Publication No. 11,262) 


James Russell Cretcher, Ph.D. 
University of Michigan, 1955 


The major purpose of this dissertation was to 
study factors which were instrumental in the origin, 
development, and decline of the use of an escalator 
clause in salary schedules in public school districts 
in the United States. 

The method of research involved the following 
steps: (1) to discover those public schools in the 
United States that have salary schedules tied directly 
to the Consumer Price Index; (2) to devise and ad- 
minister a questionnaire gathering data on the factors 
of history, growth, development, and decline of this 
type of schedule in public school districts; (3) to 
interview persons in communities having salary 
schedules tied to the Consumer Price Index; (4) to 
tabulate the information gathered and to summarize 
and interpret the results. 

Answers to letters of inquiry sent to state super- 
intendents of public instruction and to state education 
associations and replies to the questionnaire disclosed 
96 school systems which have salary schedules tied 
to the Consumer Price Index and 49 school systems 
which have discontinued this type of scheduling. These 
school systems were located in nineteen states. 
Ninety-two per cent of the schools having salary 
schedules identified with the Consumer Price Index 
responded to the questionnaire. Approximately 125 
people in 34 cities in 13 states were interviewed. 

From the questionnaires, salary schedules, and 
interviews, these results emerged: 

1. Teachers’ salary schedulestied tothe Consumer 
Price Index came into being in 1940. The school year 
1953-1954 was the year with the largest number of 
schools with this type of schedule, but at least 17 
school systems dropped this type of scheduling at the 
close of the 1954 school year. 

2. The teachers were the chief single group 
favoring this plan of payment. 

3. The teachers proved to be the major source of 
dissatisfaction when dissatisfaction existed. The 
chief factors creating dissatisfaction were the leveling 
off of the economy and the fact that this schedule plan 
did not take into consideration competitive factors of 
teacher supply and demand. 

4. There were six basic salary plans tied to the 
Consumer Price Index, no one of which seemed to 
have any clear-cut advantage over any other plan in 
terms of degree of satisfaction. 

». Before using this type of salary scheduling, 
30% of the schools in the study arrived at salary 
agreements by means of individual bargaining. Those 
that have since dropped the salary schedule based 
upon the cost-or-living index have been almost unani- 
mous in adopting a schedule based upon years of 
experience and preparation. 
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6. The purported advantage of teachers’ salaries 
being abreast of the economic times was shown to be 
an illusory one in most Cases. 

7. Two methods were used consistently to keep 


this type of salary schedule performing satisfactorily. 


First, when the base was extremely low or unsatis- 
factory, the basic salary was adjusted upward. Second, 
when the dollar value of the index point proved too 
low, it was increased. 

8. At least 88 school systems that now have this 
type of schedule are planning on continuing its use. 
Seventy of these systems see nothing in the future 
which might cause them to abandon this plan. 

9. Forty-five school systems have discontinued 
salary schedules with an escalator clause. Basic 
factors in discontinuing such schedules were: static 
or falling index; dissatisfaction of teacher groups; 
the confusion caused by the change in the Consumer 
Price Index; and the fact that this type of schedule 
did not take into account competitive factors of teacher 
supply and demand, 

The findings of the study should aid those school 
systems that plan to continue this method of salary 
scheduling and will be of interest to any school 
system that is contemplating the adoption of this type 
of schedule. 136 pages. $1.70. MicA 55-661 


THE DEVELOPMENT OF STANDARDS FOR 
EVALUATING DEMOCRATIC ADMINISTRATION 
IN CONSOLIDATED SCHOOLS 
IN NORTH CAROLINA 


(Publication No. 10,627) 


Charles Ulysses DeBerry, Ph.D. 
New York University, 1954 


Chairman: Professor Glenn S. Thompson 


The Problem 

There exists a universal problem concerning 
the implementation of democratic principles, in all 
secondary school systems of this country, in which 
truly democratic ideals of American society are not 
now being realized. This lack of the realization and 
application of democratic principles in secondary 
schools is a major topic which is treated in many 
publications of the six regional accrediting agencies. 
Despite regional differences and the unique qualities 
of individual institutions, this problem seems to be 
common to many schools. The prevalence of this 
need in consolidated schools in North Carolina 
inspired this investigation. 





Statement of the Problem 

The problem of this investigation was to develop 
standards for evaluating democratic administration 
in consolidated schools in North Carolina, and to 
develop techniques and means by which local school 
administrators can determine the degree to which 
democracy functioned in the schools through the use 
of an instrument which can gauge the practice of 
democracy in administration. 





Definition of Terms 





Standards are principles which are established 
by authority, custom or general consent. 

Democratic Administration is a pattern in which 
each person is free to pursue his own social and 
intellectual interests toward the goal of maximum 
personal growth within the frame work of the organ- 
ization and with due regard for the welfare and 
integrity of all others in the group. 

Evaluation is the process of making judgments 
which are to be used as the basis for planning and 
consists of establishing goals, collecting evidence 
concerning growth toward goals, making judgments 
about the evidence, and revising procedures and 
goals in the light of the judgments. 

Consolidation, as applied in this study, means a 
school organization where two or more school dis- 
tricts combine to form a consolidated district in 
accordance with the educational laws of the state of 
North Carolina. 











Delimitations 





1. This study was limited to 25 Negro public 
schools of North Carolina, both urban and rural, 
having an enrollment of at least five hundred pupils. 

2. This study was concerned with personnel 
administration, curriculum problems, school and 
community relations, and pupil activity programs 
only. 


Nature of the Instrument 

In this study, one comprehensive questionnaire 
was the chief “data gathering” instrument, the back- 
bone of which was as follows: 


To discover and to establish the distinguishing 
features of democratic administration in theareas 
of curriculum development, personnel adminis- 
tration, community relations, and pupil activity 
programs. 





A questionnaire was formulated and sent to a 
jury of 25 persons, ranging from superintendents of 
public education, presidents of colleges and deans of 
schools, to lay people. Each accrediting agency in 
the United States was asked to help validate the 
principles. A six-point rating scale was devised. 
The principles were then restated and submitted to 
representatives of 25 schools representing a wide 
range of democratic practices since it was the purpose 
of the instrument to determine the presence of de- 
mocracy, not to measure its effectiveness. 


Conclusions 

The following conclusions have been drawn after 
careful analysis of the data collected for the study: 

1. The instrument developed in this study will 
supply administrators with a device which will measure 
the level of democratic administration in a given 
school and which will show the level of teacher and 
student participation in administration. 

2. The instrument developed in this study can be 
diagnostic and can serve as an instrument to point 
out strengths or weaknesses in any of the four areas 
which are included in the instrument. 
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3. The instrument developed in this study is of 
value as a means of criticism, for no great system 
of education for the people can be formulated and 
practiced unless there are also means of criticizing 
and judging that system of education. 
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FINANCING PUBLIC SCHOOLS IN 
MICHIGAN, AN ANALYSIS AND CRITICISM 
OF THE EFFECT OF STATE REGULATIONS 
ON THE OPERATION OF PUBLIC SCHOOLS 


(Publication No. 11,383) 


William J. Emerson, Ed.D. 
Wayne University, 1955 


The study is a critical survey of the means which 
produce operating funds for the school districts of 
Michigan. All basic constitutional, statutory and 
case law pertaining to the subject is described and 
documented. From it is drawn by citation and 
deduction the basic concepts and principles of state 
school finance espoused by the people of the state. 
The application of the accepted principles through 
law is described in its practical effect on cases under 
study. Statistical measures of such application were 
selected and employed. Where statistical means 
were not appropriate, descriptive analysis was used. 
The practical effect of state finance law was tested 
against accepted principles and found wanting in 
certain respects. Legal reform designed to rectify 
these criticisms are formulated and set forth. 

The four accepted concepts and principles of 
Michigan school finance are: (1) The concept of re- 
lief from local taxation or the principle of a state 
share in local school support. (2) The concept of 
the equalization of educational opportunity employing 
a foundation program. (3) The concept of local de- 
termination of operating expense and revenue. 

(4) The concept of quid pro quo. 

The statistics selected for the measurement of 
local finance elements were: (1) Two measures of 
ability. (2) One measure of effort. (3) Two measures 
of ability plus effort. (4) One measure of school size. 

The statistics selected for the measurement of 
the practical result of finance, school service, were: 
(1) Two measures of excellence in terms of cost. 

(2) Two measures of quantity of education afforded. 
(3) Four measures of quality of education afforded 

in terms of staff qualifications. (4) Two measures 

of the excellence of classroom housing. 

Case studies demonstrate the following short- 
comings of the application of the concept of local tax 
relief; The gross state appropriation does not 
correlate with the requirements of the schools for 
money. Its method of distribution, tax sharing, has 
the effect of discouraging school district reorgani- 
zation, tends to produce incomplete instructional 
programs, encourages local people to escape from 
paying a local fair share of taxes, removes from the 
state legislature necessary jurisdiction over a large 
segment of the state budget. 


Statistical descriptions demonstrate the short- 
comings of the concept of equalization through the 
device of a foundation program: The program is so 
meager as to be indefensible. It is geared to the 
poorest districts. Its tuition provisions are inequita- 
ble. The method of distribution employed is outmoded 
and crude. It tends to encourage improper school 
district organization and low local tax efforts. 

Demonstrated by statistical means is the appli- 
cation of the concept of local determination. In 
practice this concept applies strongly in the quantity 
of education afforded, It encourages local adaptation 
above the foundation program toa point. It is shown 
that the principle applies to the extent that districts 
are capable, but not to the extent that they exert local 
effort. 

By descriptive and statistical means it is demon- 
strated that the concept of quid pro quo has drifted 
into mis-application. The grants are no longer 
stimulative. Districts receive them not because of 
local adaptability but because they are situated in 
fortuitious circumstances. In practice, the majority 
of districts in the state are presently incapable of 
receiving such grants. 

It is concluded that 22 reforms in state law are 
required to correct the conditions which have led to 
the imperfect application of those principles and 
concepts of school finance that are held to be cur- 
rently acceptable to the people of the state. Thirteen 
are constitutional, eight have to do with the State Aid 
Act. One bears on the basic organization of Michigan’s 
state system of public schools. 
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CURRENT PRACTICES IN THE SELECTION 
OF PRINCIPALS OF PUBLIC ELEMENTARY 
SCHOOLS IN CITIES WITH POPULATION 
OVER 250,000 


(Publication No. 10,664) 
Jay E. Greene, Ed.D. 
New York University, 1954 


The Problem 





Although much attention has been given to the 
problems of teacher selection and the prediction of 
teaching efficiency, comparatively little attention 
has been given to comparable problems concerning 
the selection of supervisory-administrative personnel 
for the schools. The selection of capable principals 
to provide superior leadership for modern elementary 
schools is of vital importance. 

This study was made to provide more information 
about methods of selecting principals of elementary 
schools. It was designed (a) tosurvey current practices 
in the selection of elementary-school principals of 
public elementary schools in cities of 250,000 or more 
in population, (b) to evaluate these practices in the 
light of certain basic principles, and (c) to make rec- 
ommendations concerning the adoption of designated 
practices that seemed to be in accord with the 
basic principles. 
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Sources Used and, Methods of Procedure 

Information and guidance for this study were 
obtained in the following ways: 

1. Study of bulletins, circulars of information, 
and announcements made available by the individual 
cities 

2. Study of authoritative literature in the field 

3. Interviews 

4, Correspondence 

5. Use of questionnaires 

6. Referral to a panel of consultants 
Findings and Conclusions 

1. The trend in recruitment of elementary-school 
principals is toward a broad program. However, in 
approximately half the cities in this study, there is 
no public announcement requesting applications; 
names may be submitted for consideration only by 
supervisors. In about ninety percent of the cities 
in this study, those within the local school system 
are given preference, and in fifty percent of the 
cities applications from “out-of-towners” are not 
accepted. 

2. Clearly defined minimum qualifications are 
set forth in ninety percent of the cities. Most of the 
cities require some teaching experience in the ele- 
mentary schools. Thirty percent require previous 
supervisory experience. 

3. Fewer than half the cities make a periodic 
job analysis the basis of selection procedures. 
Methods of selection have been evaluated only in- 
formally and sporadically. 

4. Various types of written tests are used in 
about forty percent of the cities. These are pre- 
pared and rated in a variety of ways. 

5. Although interviews are used in about eighty 
percent of the cities, in comparatively few of them 
have attempts been made to utilize scientific pro- 
cedures. Very few additional aids to selection are 
used in any of the cities. Considering the scope of 
duties and abilities involved, there seems to be 
need for utilizing additional means that have proved 
their worth and for developing new ones. 

6. The trend in constructing reference forms to 
be sent to previous supervisors of applicants isto in- 
clude a graphic scale listing personal characteristics. 

7. In half of the cities in this study there is no 
promulgation of a list of successful applicants. In 
thirty percent, there is no organized sequence of 
tests in the selection process. 

8. A probationary period of service is required 
in sixty percent of the cities. 








Recommendations 

1. The program of recruitment should include 
wide publicity. Applications should be accepted 
from all who meet the eligibility requirements, in- 
cluding “out-of-towners.” 

2. Requirements for the position and methods of 
selection should be reviewed and evaluated peri- 
odically under the direction of a representative com- 
mittee. 

3. Scientific methods should be applied in the 
various steps taken in the process of selection. Ad- 
ditional available means should be used to ascertain 





whether candidates possess the necessary knowledge, 
abilities, and characteristics for the position. Effort, 
on a regional or national basis, should be made to 
develop additional means to aid selection. 

4. Provision should be made for intermediate 
supervisory positions, with such experience required 
for the principalship. 

9. Appointments should be made from a list in 
accordance with civil service procedures. A pro- 
bationary period of service should be required. 
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A RATING SCALE FOR THE MEASUREMENT 
OF TEACHER READINESS FOR THE ROLE 
OF ADMINISTRATIVE LEADERSHIP 


(Publication No. 11,389) 


Harold H. Hitt, Ed.D. 
North Texas State College, 1953 


Statement of Problem 


The problem with which this investigation is 
concerned is that of determining the readiness of 
teachers to assume responsibility of an administrative 
nature and a role of leadership. The two methods of 
determining this readiness are presented as that of 
subjective judgments made by supervisory personnel 
and the use of rating devices. This assumption is 
made that the use of rating devices is superior to 
reliance on subjective judgments. 


Purpose of Study 


This study has a twofold purpose. The first is 
to demonstrate the use of the Forced-Choice Technique 
in developing a rating scale for the selection of 
teachers adjudged to be ready to assume responsibility 
of an administrative nature and a role of leadership. 
The second is to develop a tentative rating scale for 
this purpose in the Dallas Independent School District, 
Dallas, Texas. 


Treatment of Data 


The validity of the rating scale was tested by two 
methods. In the first, the percentile rank of the 
scores assessed by each juror was computed when 
placed in a distribution of scores assessed 369 Dallas 
teachers by Dallas principals. In the second, the 
coefficients of correlation and the level of significance 
of each was determined for the principals’ initial 
rank order and the rank order on the scale score, 
Form A, of the teachers in each school. 

The ratings of the jurors seemed to discriminate 
in terms of the Dallas criterion. The range of 
percentile ranks is thirty-one points, from sixty- 
three to ninety-four, and the median score is eighty- 
three. 

The coefficients of correlation and levels of 
significance of the principals’ initial rank order of 
the teachers in each school and the rank order on the 
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scale score are given for the three groups of schools. 
Inthe primary group of schools, six of the coefficients 
of correlation are statistically significant at the .01 
level, two at the .05 level, and none above the .05 
level. Seven of the coefficients of correlation of the 
second group of schools are statistically significant 
at the .01 level, none at the .05 level, and two above 
the .05 level. Four of the coefficients of correlation 
in the third group of schools are statistically sig- 
nificant at the .01 level, one at the .05 level, and 
three above the .05 level. 

The reliability of the scale was tested by two 
methods. First, in the primary group of schools, 
the scores assessed the teachers in each school by 
the principal using rating scale were compared with 
the scores assessed the same teachers by three 
teachers in each school using the same form. Second, 
in all three groups of schools in which the rating 
scale was applied, the principal rated and re-rated 


each teacher, using different forms of the rating scale. 


In the first test, the coefficients of correlation 
and the levels of significance of the correlations 
between the principals’ ratings and the teachers’ 
in each school in the primary group are given. 
Twelve of the coefficients of correlation are statisti- 
cally significant at the .01 level, four at the .05 level, 
and seven above the .05 level. 

A second test of the consistency of the instrument 
employed the rate and re-rate technique. Nineteen 
of the coefficients of correlation are significant at 
the .01 level and one at a level above .05. In addition 
to a consideration of chance factors, the index of 
reliability was applied. This index indicated that the 
median coefficient of correlation in this distribution 
is within six points of the highest capable of being 
produced in this situation. 


Conclusions 


This report concludes that the evidence seems to 
support the theory that leadership success is de- 
pendent upon the degree of correspondence between 
the personal characteristics of the leader and the 
demands of the situational factors. It also tentatively 
accepts the Forced-Choice Technique as an ac- 
ceptable means for separating the reporting and the 
evaluating aspects in rating personnel. The reliability 
of the instrument is accepted with certain reservations. 
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ROLE AND STATUS OF ELEMENTARY 
SCHOOL INTERMEDIARY OFFICERS IN 
FOUR LARGE CITIES 


(Publication No. 11,384) 


Woodrow L. Lamb, Ed.D. 
Wayne University, 1955 


This study investigated and examined critically 
the patterns of internal administrative and super- 
visory organizations, with special reference to the 
elementary schools, of certain large city school 


systems, namely, New York, Philadelphia, Chicago, 
and Detroit. Although historical in approach, 
heavier emphasis was placed on the current situations 
in these cities with particular reference to Detroit. 
The point of departure dealt largely with a class of 
school officials who, in role and status, are inter- 
mediary between the superintendent and the principals 
in the schools. In New York City they are classified 
as Assistant Superintendents in the field; Philadelphia 
and Chicago have given them the title of District 
Superintendents; and in Detroit they are known as 
Supervising Principals. 

Authorities agree that through the.years there 
have been great improvements in the organizational 
and supervisory patterns of large city schoolsystems 
but that more improvement is needed and a continual 
search must be made for it. Some say the basic 
problem revolves around the issue of centralization 
versus decentralization; others contend the time- 
lag preventing more rapid progress is the result of 
the tremendous modern urbanization; still others 
would scrap the line and staff arrangement in favor 
of a more functional approach. Another proferred 
solution stresses the personal element, in terms of 
choosing outstanding officials, as being far more 
important than the machinery of organization. 

After presenting the historical and current 
situations in each of the four cities a comparison 
was made. All pursue a basic line and staff pattern. 
Increasing emphasis has been placed on continually 
promoting ways and means to improve supervision 
and instruction, via democratic methods, which is 
accepted as the fundamental raison d’etre for any 
school system. An increase in the number and 
quality of these intermediary officials would aid 
greatly in adapting city-wide policies to the 
existing conditions in the various districts within a 
city. 163 pages. $2.04. MicA 55-666 





AN ANALYSIS OF SOME FACTORS WHICH 
PREVENT EQUAL EDUCATIONAL 
OPPORTUNITY IN THE WHITE PUBLIC 
SECONDARY SCHOOLS OF 
LEON COUNTY, FLORIDA 


(Publication No. 11,195) 


Thord Mason Marshall, Ph.D. 
Florida State University, 1955 


PURPOSE 

The purposes of this study were: (1) To discover 
the factors, in the white secondary schools of Leon 
County, Florida, which cause some youth either to 
fail to enter high school or to drop out before com- 
pleting the program available to them, and (2) On 
the basis of these findings to suggest changes in 
practices and in programs which would more nearly 
provide equal educational opportunities for all youth 
included in the study. 
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METHOD 
The group studied consisted of all those students 
enrolled in the Leon County white schools in grades 


six through eleven as of May 20, 1953, who left school 
before May 20, 1954, and did not enter another school. 


It also included all twelfth-grade students who failed 
to graduate in 1953 and did not return to school. It 
further included any student who transferred into 
these grades from other schools and later dropped 
out. There were 45 drop-outs in the group studied. 

In order to compare the drop-outs with some 
students who successfully completed the available 
school program a group of 1954 graduates of Leon 
High School were studied. Only those graduates 
who had been in that school for the last three years 
were included. This group numbered 189. 

A survey of previous investigations in fields 
related to this study disclosed twenty-seven factors 
worthy of investigation. Case studies were made 
of the drop-outs and of the graduates in which all 
these factors were investigated. The data for these 
case studies were gathered by questionnaires; school 
records; and, in the cases of drop-outs, personal 
interviews with them, their friends, their former 
teachers, and their parents. The questionnaires 
were given in May, 1953, to all students of grades 
six through eleven. This questionnaire was designed 
to get the student’s reaction to teachers, classmates, 
school activities, and other aspects of the school 
while he was still a member of it. 


FINDINGS AND CONCLUSIONS 

Six major factors were found which contributed 
to early elimination from school. Each of these 
pertained to a majority of the drop-outs and toa 
minority of the graduates. These factors ranked 
as follows: 

1. Non-participation in extra-class activities. 

2. Intelligence quotients of 99 or below. 

3. Parents of educational attainment less than 
high school graduation. 

4. Parents in occupational groups of service, 
agriculture and kindred, and skilled and unskilled 
labor. 

). Families having four or more children. 

6. Homes of low socio-economic standing. 

In an attempt to determine combinations of 
factors that were highly conducive to early elimi- 
nation from school, the factors were first paired, 
then taken in groups of three, four, and five. The 
study shows that early withdrawal from school is 
seldom ever the result of one or two factors but of 
a combination of factors. 


RECOMMENDATIONS 

In making recommendations the writer realized 
that there was little that the school could do about 
changing any of the above conditions as they exist 
within the individual or the home with the exception 
of non-participation in extra-class activities. It 
was, therefore, recommended that the school make 
changes within its program to make it possible for 
young people handicapped by combinations of these 
factors to take advantage of the twelve years of 
schooling that society has promised them. 


These recommendations include: 

1. Lowering hidden-tuition costs. 

2. Expanding work-experience and job-training 
programs. 

3. Developing a comprehensive high school by 
having all curricula on one campus. 

4. Providing more adequate guidance services 
and placing greater emphasis on guidance in the 
school program. 228 pages. $2.85. MicA 55-667 


ADMINISTRATION OF DEPARTMENTS OF 
INDUSTRIAL TEACHER EDUCATION: 
BUDGET AND ACCOUNTING SYSTEMS 


(Publication No. 11,385) 


Paul E. Powell, Ed.D. 
Wayne University, 1955 


Statement of the Problem 


The purpose of this study was to survey budget 
and accounting systems used by the 202 departments 
of industrial teacher education, to determine criteria 
for good budget and accounting practice, and to re- 
commend budget and accounting forms and methods 
suitable for such departments. 


Survey of Budget Practices 


The survey of budget practices of departments of 


industrial teacher education showed that each de- 
partment maintained a budget system established by 
the administration of the institution and that budget 
system closely followed the requirements of the 
state accounting agency. The study proved that 
departmental chairmen had given very little thought 
to budget and accounting problems. 

The survey was conducted by sending question- 
naires to the departmental chairmen. There were 
sixty-four questions in this questionnaire concerning 
budget and accounting systems with provision for 
313 possible answers. Sixty-nine per cent of the 
departmental chairmen participated by answering 
the questionnaire. | 

The results of the survey of budget practice 
were reported in Chapter III. Fifty per cent of 
the chairmen were dissatisfied with their budget 
practices. Departmental budget preparation was 
done by chairmen in an authoritarian manner 
with little consideration for having all persons, 
faculty and students, involved in such activities. 
Departmental budgets are being prepared with 
little thought being given to the total development 
of the college or university. Few departments 
utilized all available assistance in development 
of departmental objectives. 

The major problems of departmental chair- 
men in budget preparation were: estimating 
enrollment, lack of funds, and the attitude of 
administrators of the institution toward depart- 
mental budgets. 

Items that chairmen believed should be considered 
in budget formulation were identified. 
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Survey of Accounting Practices 


Chapter IV of the study reported the results of 
the survey of accounting practices. Accounting 
systems in use were developed by departmental 
chairmen according to the experience and training 
of these chairmen. Institutional regulations and 
policies concerning departmental accounting were 
almost non-existant. There were few similarities 
in accounting systems but the conclusion was reached 
that it would be possible for departments of industrial 
teacher education to develop similar accounting 
systems. 


Criteria of Good Budget and Accounting Practice 


As this study progressed it became evident that 
solutions to budget and accounting problems could 
not be found by determining what departmental 
chairmen believed to be the best practices. None 
of the chairmen evidenced sufficient insight to 
qualify in the solution of these problems. it was 
decided that the basic need of chairmen were criteria 
that would serve as an evaluating device for judging 
the effectiveness of present systems and in formu- 
lating new ones. Seventeen criteria were determined 
and reported in Chapter VI. It is hoped that con- 
siderable revision of and addition to these criteria 
will result from the interest generated by this 
research. 


Budget and Accounting Forms 


It was concluded that one basic system of budget 
and accounting practice could be adapted for use in 
the 202 departments. In Chapter VII an attempt was 
made to summarize existing knowledge about budget 
and accounting forms and to present a basic set of 
forms that could be adapted to meet the needs of 
individual departments. 
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A STUDY OF THE DEVELOPMENT AND THE 
VALIDATION OF A MEASURE OF CITIZENS’ 
ATTITUDES TOWARD PROGRESS AND 
SOME VARIABLES RELATED THERETO 


(Publication No. 11,251) 


Claud Aaron Bosworth, Ph.D. 
University of Michigan, 1955 


The need for an instrument to measure citizens’ 
attitudes toward progress is indicated by community 
leaders and others working in the community develop- 
ment field. With this need in mind the purposes of 
this study are twofold: 

1. To develop a measure of citizens’ attitudes 
toward progress which will have demonstrated relia- 
bility and validity. 


2. To determine to what extent certain variables 
are related to citizens’ attitudes toward progress 
insofar as they can be measured by the instrument 
developed. 

Attitudes are well defined by the literature in the 
field but it was necessary to establish the meaning 
of “progress.” A cross section of citizens from a 
wide range of groups in various communities defined 
the term “progress” by submitting a number of 
statements which indicated their perceptions of 
what a progressive person says and does. These 
statements provided 364 raw scale items. Using a 
panel of judges and two test groups, these items 
were reduced to a 174-item Likert-type scale by 
employing the usual methodological criteria of 
discrimination. 

In a test city of 50,000 population the 174-item 
scale was administered to a representative sample 
of 300 householders, with an 80 percent return. 

An item analysis was made using the total score 
on the 174-item scale as a criterion. A 60-item 
scale was constructed from the best items on the 
174-item scale and compiled into three sub-scales 
with 20 items each. The sub-scales were coded as 
CI, CS, and CR, meaning Community Integration, 
Community Services, and Civic Responsibilities, 











respectively. 

The Kuder-Richardson formula was used to 
obtain an estimate of the reliability of the scale. 

The total 60-item scale was found to have a reliability 
of .88 and the reliability for the CI, CS, and CR sub- 
scales were .70, .68, and .66, respectively. The 
intercorrelations between the sub-scales are as 
follows: *CI x CS = .66; *CI x CR=.63; and 

"CS x CR = 67. 

Three tests of external validation were made; 
two with the 60-item scale, and one using the 174- 
item scale. The scores on both the 60-item and the 
174-item scales for those who were designated by 
their peers as progressive were higher than those 
designated as unprogressive at a statistically sig- 
nificant level. 

As part of the validation procedure with the 174- 
item scale 50 items were selected as discriminating. 
Forty-three of the 50 items were identical with those 
in the 60-item scale. This fact offers some evidence 
for the validity of the method of item analysis used 
in obtaining the 60-item scale. 

Certain biographical factors were tested to 
determine their relationship to the citizens’ mean 
scale scores. There were significant relations 
between the scale scores and the respondents’ mem- 
bership in organizations, age level, and educational 
level, with the latter being most significant. 

The item analysis, the validation procedures and 
the test of the biographical variables provide some 
evidence that the citizens’ attitudes toward progress 
tend to be generalized. 

As a result of this study it would appear that an 
instrument for measuring citizens’ attitudes toward 
progress has been developed with acceptable reliability 
and some validity. Before its usefulness can be 
determined for other communities it will be necessary 
to collect additional validation data on the instrument 
in a variety of community situations. It this can be 
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done, the instrument holds promise of usefulness 

to those leaders who wish to help citizens advance 
toward the goal of the “good life” in the American 
153 pages. $1.91. MicA 55-669 
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CHANGING CHILD-REARING ATTITUDES 
THROUGH GROUP DISCUSSION 


(Publication No. 10,801) 


Irving S. Shapiro, Ph.D. 
Columbia University, 1954 


For abstract see page 538 under subject Edu- 
cation, Theory and Practice. 
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THE ROLE OF THE HYPOTHESIS IN 
SELECTED HISTORIES OF AMERICAN 
EDUCATION, 1912-1951 


(Publication No. 11,242) 


Harold Herbert Benjamin, Ph.D. 
University of Michigan, 1955 


This is a study of the use of the hypothesis in 
selected educational histories over a forty-year 
period. The term hypothesis, in this study refers 
to the problem the historian attempted to solve or 
the question he attempted to answer, rather than to 
his philosophy of historical causation. It was as- 
sumed that the necessity of a scientific approach 
to the study of history has been generally accepted 
by professional historians in the past four decades 
and that writers of educational history were aware 
of this view upon historiography. The central 
question that this study has attempted to answer 
was whether educational historians have been 
increasingly responsive to this viewpoint in the 
use of the hypothesis. 

Fifty-six printed doctoral dissertations which 
were either histories of the curriculum or of edu- 
cational institutions were chosen for this study. To 
keep this study within manageable limits, county, 
state or school histories were not considered. On 
the other hand, accounts of education of women, 
Negroes and church groups were included. The 
following principles were then applied to each of the 
selected dissertations to determine the way in 
which each writer used the hypothesis. 


1. The hypothesis should be used as a means of 
stating or recognizing the underlying as- 
sumptions of the study. 


. The hypothesis should be the prime criterion 
for delimiting and organizing materials. 


3. The hypothesis should be developed in the final 
statement so as to make further modification 
possible. 


4. The hypothesis should be so formulated as to 
make possible the treatment of cause in 
terms of pluralism. 


o- The hypothesis should be consulted in the 
final analysis, of material. 


The analysis of the application of each of these 
principles constitutes a chapter in this study. Within 
each chapter a comparison of the utilization of these 
principles was made according to four periods, 1912- 
1919, 1923-1929, 1930-1939, and 1941-1951. About 
one-fourth of the studies fell in each period. 

The results of this analysis indicate that few 
educational historians in the early period used the 
hypothesis according to all of the principles enumer- 
ated above, and that the number of writers who were 
competent in this respect became proportionately 
smaller in the later periods. When this finding was 
related to the colleges granting the doctorates it 
was discovered that some institutions had never 
sponsored a candidate who was judged by this writer 
to have followed the principles on all counts. The 
pattern of adherence to the individual principles was 
varied. In general, most writers performed correctly 
according to principles one, two, and five, while 
losing sight of principles three and four. This pattern 
was essentially the same when viewed either by the 
periods in which the dissertations were written or by 
the institutions granting the degrees. 

The conclusion of this study points to the need for 
more detailed consideration of the principles of 
historiography by writers of educational history. The 
failure of most of the writers to clarify the basic 
premises upon which their hypotheses were based, and 
their growing tendency to regard the final statements 
of their works as proven truths rather than tentative 
estimations, augurs poorly for their standing among 
professional historians. 
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EDUCATION OF WOMEN FOR ENGINEERING 
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Edna May Turner, Ph.D. 
New York University, 1954 


Chairman: Professor Alonzo F. Myers 


The Problem and Its Significance 





~ The purpose of this study isto identify and analyze 
some of the factors in the total environment that are 
associated with the attainment of an engineering 
degree by women inthe United States from 1885-1952. 
Serious consideration of engineering education for 
women has become necessary because of the ever- 
increasing demand for college graduates in engi- 
neering both men and women. 
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Method of Procedure 

The investigation has been limited to the United 
States and to the period of time in which women have 
been enrolled for degrees inthe schools of engineering. 
Information was requested from each of the ac- 
credited schools of engineering concerning the 
number of women who had received engineering 
degrees in each year and the type of engineering 
degrees awarded in each case. A search of the 
literature on engineering, on engineering education 
and on the social history of the period was made in 
order to identify educational, economic, and social 
factors in the environment associated with the at- 
tainment of an engineering degree by women. 





Findings 

All of the accredited schools of engineering 
cooperated in the study. Thus, it was possible to 
determine the total number of women in the United 
States who have been awarded the first professional 
degree, the master’s degree and the doctor’s degree 
in engineering. Coeducational and noncoeducational 
schools were recorded. Data obtained on the number 
of women who have graduated from the engineering 
schools in each state were contrasted with data 
abstracted from the decennial census of 1950 on the 
number of women engaged in engineering work in 
each state. The results indicated that only one-fifth 
of the women working in engineering today are 
graduates of engineering schools. 

A comparative study of the contribution to 
engineering education of women made by different 
types of engineering schools: the land-grant insti- 
tutions, state universities, private universities and 
colleges, technical institutes, municipal universities, 
denominational institutions indicated that engineering 
education for women received its first impetus from 
the land-grant schools which pioneered in coeduca- 
tion in engineering. 

The second impetus to engineering education for 
women came from World War I and World War II 
when the shortage in engineering manpower led to 
a marked increase in the number of schools of 
engineering which admitted women for the first 
time, and to a marked increase in the number of 
women graduates in engineering. 

The increase in the number of women engineering 
graduates after World War II led to the establishment 
of the Society of Women Engineers in 1950, with 
branches in New York, Philadelphia, Pittsburgh, 
Boston, Washington, D.C., Chicago, Detroit, Houston, 
Los Angeles, and San Fransisco. 

Although the number of women engineering 
graduates has increased the proportion of three 
women in every one-thousand engineering graduates 
has not changed over a period of six decades. It was 
found that mores, traditions and customs in our 
society had been associated with the retardment of 
engineering education for women. 








Implications and Conclusions 

The future of engineering education for women 
is dependent upon the recognition of engineering 
ability in women, engineering opportunities for 
women, and upon the recognition of the radical 





changes that have taken place in this century in the 
position of women in our American society. 
218 pages. $2.73. Mic 55-80 
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THE RELATIONSHIP OF TEST RELIABILITY 
TO THE STANDARD ERRORS OF 
INDIVIDUAL SCORES 


(Publication No. 11,104) 


Donald Matthias Medley, Ph.D. 
University of Minnesota, 1954 


Fifty years after the invention of the reliability 
coefficient, reliability theory still contains many 
ambiguities. Specifically, the relationship between 
the accuracy of an individual score on a test and the 
conventional reliability coefficient is obscure. In 
trying to set up this relationship, it has been 
necessary to reconstruct the mathematical model 
usually assumed in mental test theory. 

A universe of responses of a population of indi- 
viduals to a large domain of items in a large universe 
of situations is visualized, with a score of one or 
zero attached to each response. For each individual 
there is one score for every item in every situation, 
and the mean of all of his scores is his trait score. 
When a test is administered to an individual, the 
items on the test are regarded as a simple random 
sample from the item domain, and the situation in 
which they are administered is regarded as drawn 
at random from the universe of situations. The 
expected value of the score is, then, equal to the 
trait score multiplied by the number of items, and 
is known as the absolute true score of the individual. 
The difference between this score and the mean for 
the population is known as the relative true score. 
The difference between any one score and the true 
score it measures is an error of measurement. The 
standard deviation of such errors for all the scores 
one individual would obtain on repeated testings is a 
standard error of measurement. The ratio of the 
variance in the population of individuals of the true 
scores to the variance of the scores obtained on one 
form in one situation is the relative reliability co- 
efficient; it is estimated by the coefficient of cor- 
relation between scores on equivalent forms of the 
test. The ratio of the variance in the population of 
individuals of true scores to the total variance of 
scores on all forms in all situations is the absolute 
reliability coefficient. 

The accuracy of a test score is indicated by its 
standard error, which depends on which true score 
is being measured. When the absolute true score is 
being measured, errors that are constant for all 
individuals tested must be taken account of in inter- 
preting a test score. When relative true scores are 
being measured — that is, when individual differences 
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are of interest rather than actual scores — such 
errors may be disregarded. The relative reliability 
coefficient indicates the accuracy of the test as a 
measure of relative true scores only; the absolute | 
reliability coefficient indicates its accuracy for 
measuring the absolute true score, and is, in general, 
smaller. The accuracy of an individual score asa 
measure of the absolute true score is a function of 
the magnitude of the latter. The amount of error is 
greatest when the true score is one-half the number 
of items, and decreases as it approaches either 
zero or the total number of items. 

The equations relating the standard error of a 
score to its magnitude yield new formulas for esti- 
mating standard errors and reliability coefficients. 
By the use of the technique of analysis of variance, 
from the scores of individuals tested on various 
forms in various situations estimates of reliability 
may also be obtained. Two tests, each split into 
several forms, were administered to the same group 
of college students three times. Confidence intervals 
for various true scores were estimated by the use 
of theoretical formulas and by analysis of the actual 
data. The results from theory agreed substantially 
with those from empirical data. 


270 pages. $3.38. MicA 55-672 


ATTITUDE CHANGE AS A FUNCTION OF 
COMMUNICATION INTENSITY AND 
AUDIENCE PREDISPOSITIONS: AN 

EXPERIMENTAL STUDY OF 
EMOTIONAL APPEALS 


(Publication No. 10,645) 


Myron Robinson, Ph.D. 
New York University, 1954 


Purpose of the Study 





The major purpose of the study is to determine 
the relationship between the level of emotional 
intensity of a persuasive communication, and the 
effectiveness of the communication in producing 
attitude change. The communication in question 
consists of an Army orientation film depicting the 
atrocities of the Korean war, and communication 
intensity is varied by successive elimination of the 
atrocity scenes judged to be most intense. Attitude 
change is appraised by a series of scales designed 
to measure hostility toward the North Koreans (who 
are depicted as the perpetrators of the atrocities) 
and Soviet Russia (who is shown as the instigator of 
the conflict), as well as attitude toward war in 
general (an index of hostility toward other nations): 

A secondary purpose of the study is to analyze 
the interaction between audience predispositions in 
the form of aggressive tendencies (as measured by 
the Picture- Frustration Test) and the stimulus 
material (communication content) in the determination 
of attitude change. 


Theoretical Considerations 





Previous research has demonstrated that when 
individuals are confronted with a threatening or 
frustrating situation, they generally react by mani- 
festing aggressiveness and hostility toward the 
“source” of the danger or discomfort. On the basis 
of these findings, it was predicted that successively 
more intense versions of the film (embodying a 
greater number of atrocity scenes) would in turn 
produce increased hostility as measured by the at- 
titude scales. Furthermore, it was predicted that 
members of the audience that gave evidence of 
stronger aggressive tendencies (as determined by 
the Picture- Frustration Test), would also show a 
greater increase in hostility as a result of viewing 
any one of the film versions than individuals with 
less strongly marked aggressive tendencies. 


The Attitude Scales 


The scale of hostility toward the North Koreans 
was prepared by showing the film (in its original 
version) to several groups of college students, and 
eliciting reactions by means of open-ended question- 
naires and semi-focused interviews. The aggressive 
responses thus obtained were re-written in the form 
of 20 statements representing varying degrees of 
hostility (or non-hostility). The scale of attitude 
toward Soviet Russia was adapted from that used by 
Helfant in studying aggressive socio-political attitudes 
of high school seniors. The scale of attitude toward 
war consisted of 20 items (ten in favor of war, and 
ten against war) derived from the original Thurstone 
scales. Each statement in the attitude scales was 
coupled with five response categories: agree strongly, 
agree moderately, undecided, disagree moderately, 
disagree strongly. 





Procedures 





Several weeks prior to main part of the experiment 
a group of college students (drawn from the population 
which was subsequently used for the full-scale study) 
were asked to rank the five atrocity scenes appearing 
in the film in terms of relative degrees of emotional 
intensity. An an analysis of variance of the ranks 
indicated that the group (12 men and 7 women) was 
able to agree which scenes were more intense than 
others at better than the 5 per cent level of confidence. 
On the basis of the rankings obtained, the three atrocity 
scenes judged to be most intense were edited out of 
the high-intensity (original) version of the film to 
produce the medium-intensity version. All five 
atrocity scenes were removed to produce a low- 
intensity version of the film. The elimination of the 
scenes was done in such a way as not to disrupt the 
continuity of the commentary. 

The main part of the experiment was conducted 
on three successive weekday evenings on the campus 
of the Pennsylvania State University. The student 
population (n=307) consisted of both men and women 
obtained from elementary psychology sections, as 
wellas volunteers from advanced courses in psychology, 
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sociology and education. When students appeared at 
the assembly point, they were randomly assigned to 


one of four groups (three experimental, and acontrol). 


Each of the experimental groups viewed one version 
of the film (after completing the Picture- Frustration 
Test) and then received the attitude scales. The 
control group saw no film, but simply filled out the 
attitude scales after completing the Picture-Frus- 
tration test. 


Results 





The attitude scales were scored according to the 
Likert technique, by assigning each response a 
weight to indicate the extent of hostility manifested 
in the respective statement. A check on the internal 
consistency of the scales revealed that all but one of 
the items (which appeared in the Korean scale) dif- 
ferentiated successfully between the upper and lower 
quartiles of the test population. This item was elimi- 
nated (reducing the Korean scale to 19 items) anda 
total score was calculated for each individual in the 
experimental and control groups. The Picture- 
Frustration Test was also scored to yield a measure 
of “extra-punitiveness” (aggressive tendency) for 
each individual. 

An inspection of the array of attitude score 
revealed several clearly defined “gradients” in the 
data — e.g. a set of scores increasing uniformly for 
the control group to the high-intensity group. But 
an analysis of variance failed to yield F-ratios that 
were significant for any of the attitude scales. 

However, when an analysis of covariance was 
performed, using the scores measured by the 
Picture- Frustration test as the matching variable, 
and the attitude scores as the test variable, several 
Significant differences were obtained. In one case 
the difference between the high-intensity group and 
the control group on the Korean scale was significant 
at the 5 per cent level. Inanother case the differences 
between each of the experimental groups and the 
control group for the Russian scale proved to be 
Significant at the 5 per cent level. Thus the differ- 
ences between the film versions did not appear until 
audience predispositions were held constant. 


Conclusions 





The study provides evidence for the fact that the 
relation between the sign-symbol material contained 
in mass communications and the effects of the com- 
munications is a complex one, mediated by the 
personality traits of audience members, and the 
social setting of the communication experience. 

As such, the results of the study are of a sug- 
gestive nature, pointing out the need for more exten- 
sive research. 159 pages. $1.99. MicA 55-673 


THE VISUAL MOTOR FUNCTION AS 
RELATED TO CHILD GROWTH AND 
READING DEVELOPMENT 


(Publication No. 11,351) 


Ivan Lee Russell, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to explore the re- 
lationship between visual motor functioning and 
readiness for reading. A theoretical foundation for 
the working hypotheses is derived from the laws by 
which gestalten or patterns are formed and reacted 
to as well as from the nature of the reading process. 
Three hypotheses are tested in the study: 

1. Organismic age and the maturation level of the 
visual motor function are positively related, and a 
positive relationship also exists between changes in 
these measurements over a period of six months. 

2. The degree of integration of total growth has a 
positive relationship with the maturation level of 
the visual motor function. 

3. The maturation level of the visual motor function 
is significantly related to success in first-grade 
reading. 

The plan of research involves the level of 
development in fifty children, two first-grade classes, 
at the beginning of a reading program, plus the 
development which occurs during the first six months 
thereafter. The first battery of measurements, 
administered soon after the beginning of the first 
semester, includes: height-age, weight-age, grip- 
age, dental-age, mental age as measured by the 
Stanford-Binet, Form L and the Kuhlmann-Anderson 
Intelligence Test, and the visual motor age as 
measured by the Bender Gestalt Test. The second 
battery of measurements, administered after a six- 
months interval during which time each child 
received classroom instruction in reading, includes 
the same tests as the first except for omission of 
the Stanford-Binet, Form L and inclusion of the 
Gates Word Recognition and Sentence Reading Tests. 

Bender Gestalt Tests were scored and converted 
to age norms which were developed by the writer 
and are shown in the Appendix. Data obtained from 
the two inventories are treated by several statistical 
techniques to determine relationships and their 
significance levels. 

A significant relationship is demonstrated between 
organismic age and visual motor age as shown bya 
product-moment correlation coefficient of .46 + .14. 
However, this relatedness does not persist between 
the two variables in their dynamic aspect. Changes 
in organismic age over a six-month period and 
visual motor age increments have a correlation 
coefficient of .23 + .14. Results of a study of 
integration of total growth as shown by the evenness 
of cross-sectional growth measures reveal no 
relationship with integrative level of the visual motor 
function. 

The relationship between visual motor ages and 
subsequent reading ages is examined by several 
methods. A product-moment correlation between the 
the two variables is only moderate (.48 + .14); while 
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a rank-order correlation between teachers’ estimates 


of reading rank and rank on the Bender Gestalt Test 
is much higher (.76). When reading scores are 
divided at the median reading age (79.5 months) to 
form an upper and a lower reading group, the dif- 
ference between mean visual motor age of the two 
groups is significant at the 1% level. A two-by-two 
table of expected and observed frequencies is con- 
structed with limits at the median reading age and 
median visual motor age. The resulting Chi Square 
is significant at the 1% level. 

Although both mental age and visual motor age 
are significantly related to reading achievement, 
a multiple correlation combining the two does not 
result in a high coefficient (.50). This result sug- 
gests that mental ability and visual motor maturity 
are limiting factors in reading readiness, and do 
not insure success in reading. 

Results of the study provide a basis for several 
tentative conclusions. 
1. Visual motor maturation levels are related 
significantly with measures of physical and mental 
development. 
2. The visual motor function matures independently 
of the rate of change of organismic age in children 
six and seven years of age. 
3. The integrative level of visual motor functioning 
is not related to the concept of integration of total 
growth. 
4. As compared to organismic age, visual motor 
development is the better indicator of reading 
readiness. 
». A visual motor age of approximately seven years 
is adequate for reading readiness, but it does not 
assure success. 
6. The Bender Visual Motor Gestalt Test provides 
information which is helpful in detecting readiness 
for reading. 122 pages. $1.53. MicA 55-674 
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DEVELOPMENT AND STATUS OF TEACHER 
EDUCATION IN THE FIELD OF SCIENCE FOR 
THE ELEMENTARY SCHOOL 


(Publication No. 11,381) 


William David Chamberlain, Ed.D. 
Wayne University, 1955 


This study of trends in teacher education in 
science for the elementary school was designed to 
achieve five purposes: 1. to determine trends in 
pre-service teacher education in science for the 
elementary school; 2. to ascertain the trends in 
in-service teacher education in science for the 
elementary school; 3. to find the problems teachers 
face in conducting a program of science in the ele- 
mentary school; 4. to locate suggested solutions to 
teacher problems that might be incorporated in 


college programs; 5. to determine implications of 
value to teacher educators and boards of education. 

The study was made through a study of college 
catalogs and questionnaires distributed to institutions, 
authorities, and outstanding teachers. Data from 
college catalogs and questionnaires related to the 
purposes of the study were tabulated and presented. 

Findings from the college catalogs established 
that more public colleges than private offered 
courses in elementary school science. The median 
amount of required science background for elementary 
school teachers was eight semester hours. Many 
colleges specified only that science courses be taken. 
More colleges specifying the kind of science accented 
biology. The median amount of credit offered in 
methods and/or materials of elementary school 
science was three semester hours. Only fifteen 
colleges listed four or more courses in professional- 
ized science. 

Findings related to pre-service education in 
science for the elementary school were received from 
914 colleges as follows: 1. Education and science 
faculties and state departments of education are 
influential in establishing such courses. 2. The date 
of origin of such courses was reported by 448 colleges, 
with 75 per cent reporting dates of 1949 or earlier. 

3. Colleges plan to maintain or improve such programs. 

A majority of authorities believe in the desirability 
of an increase in academic and professionalized 
science background for elementary school teachers, 

a broader treatment of academic science, and higher 
certification requirements in science. 

Findings related to in-service education in ele- 
mentary school science follow: 1. Summer school 
courses in elementary school science are the most 
common form of in-service training. 2. Trends of 
in-service programs are similar to pre-service 
programs. 

Teacher problems faced by teachers with extensive 
training in academic and professionalized science 
indicate problems of curriculum development, 
teaching space, storage space, science equipment, 
suitable supplementary science books, time for 
planning, and class size. The teachers felt that basic 
courses in sciences were valuable, especially field 
courses, geology and astronomy. They valued 
professionalized science courses highly as well as 
other professional courses. The teachers felt college 
workshops and teacher study groups were valuable 
in-service training. 

Institutions commented on the conditions that limit 
elementary school science programs as follows: 
Faculties lack sufficient qualified personnel; science 
and education departments disagree on programs; 
curricula are overcrowded; students lack science 
background or interest in science; physical plant is 
inadequate; administration is indifferent. These 
limitations apply equally to pre-service, in-service 
and elementary school. programs. 

Suggested solutions include the necessity of “selling 
science” to administrators and communities. Sugges- 
tions were made for paralleling basic science courses 
with professionalized laboratory courses and for 
emphasizing methods, science curricula, physical 
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science, and field work. Development of in-service 
science programs by school systems, possibly co- 
operatively with colleges was suggested. 

205 pages. $2.56. MicA 55-675 


A STUDY OF DIFFICULTIES ENCOUNTERED 
BY SELECTED STUDENT TEACHERS AND 
BEGINNING TEACHERS OF THE 
ELEMENTARY DIVISION OF ALABAMA 
STATE COLLEGE WITH IMPLICATIONS FOR 
THE TEACHER-EDUCATION PROGRAM 


(Publication No. 11,273) 


Zelia Stephens Evans, Ed.D. 
University of Michigan, 1955 


The purpose of this study was fivefold, namely: 


To discover the general classroom activities 
that were presenting difficulty to student and 
beginning teachers of the Elementary Division 
of Alabama State College. 


- To determine whether the student or beginning 
teachers were conscious of their difficulties. 


To compare student teachers’ and beginning 
teachers’ perceptions of their difficulties with 
the perceptions which supervisory officers had 
of their difficulties. 


. To discover which of these problems presented 
themselves most frequently. 


. To derive conclusions from the study of these 
difficulties to provide a basis for planning 
‘modifications for the pre-service and in-service 
education programs. 


Thirty beginning teachers of the 1952-1953 school 
term and thirty student teachers of the same period 
were selected through random sampling as subjects 
of the study. Principals of beginning teachers and 
critic teachers of student teachers were also par- 
ticipants in the study. The interview method was 
used to identify difficulties felt by these subjects 
and observed by their superior officials. 

Additional data collected and compiled for 
analytical purposes were the socio-economic back- 
ground of the subjects and information on the cultural, 
professional, and experiential background of student 
teachers. 

Two hundred and twenty-eight types of difficulties 
were reported with a total frequency count of 1,434. 
Difficulties reported reveal the following: 


1. A majority of the problems which occur frequently 
were reported by each group of respondees. Some 
examples of these are adapting material to the 
varying levels of ability, interest, and needs of 
pupils; securing materials; motivating pupils; 
varying technique; keeping pupils from talking in 
class; caring for materials and supplies in spite 
of no storage space; keeping class-rooms clean 


and comfortable without janitorial assistance; 
and determining marks. 


Beginning teachers reported more problems 
than student teachers. 


. Student teachers reported some problems which 
were peculiar to their role, such as nervousness 
and being accepted as a teacher. 


Beginning teachers showed more consciousness 
of difficulties than their principals. 


. Student teachers recognized more difficulties 
than their critic teachers. 


Findings of the study support the following 
conclusions: 


1. Subjects of the study were inadequately equipped 
with professional skill. Many of the problems 
cited show a lack of the mastery of techniques 
of teaching, which might be alleviated through 
more intensive professional training. 


. Some subjects of the study lack personal qualities 
that are requisites for successful teaching. Some 
problems enumerated may be tracedto personality 
difficulties, indicating a need for the modification 
of some personal traits. 


. Subjects interviewed experienced many difficulties 
which were due to undesirable physical environ- 
ments anda scarcity of teaching materials. 


. Student teachers were not taking full advantage 
of opportunities offered on the campus for 
optimum personal and cultural development. 


On the basis of these conclusions eighteen 
recommendations for a short-range program and 
four recommendations for a long-range program 
were formulated for improving the teacher-education 
curriculum. 177 pages. $2.21. MicA 55-676 


FOLLOW-UP EVALUATION STUDY OF 
SELECTED PARTICIPATORY EXPERIENCES 
GAINED IN VOCATIONAL AGRICULTURAL 
EDUCATION TRAINING CENTERS IN MICHIGAN 


(Publication No. 11,386) 


Guy Edward Timmons, Ed.D. 
Wayne University, 1955 


Statement of the Problem 





The problem studied was that of examining 
critically the frequency and scope of the participatory 
experiences the student teacher in vocational agri- 
culture receives during his student teaching period 
inthetraining centers and of observing these student 
teachers during their first year of teaching in order 
to obtain a revaluation of those training center par- 
ticipatory experiences in light of actual needs of the 
teaching experience. 
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Purpose of the Study 





The purpose of the study was to examine critically 
student teaching participatory experiences in light of 
needs of the teaching experience. The study included 
the following elements of the problem: (1) To deter- 
mine which, if any, of the participatory experiences 
now being offered in the training centers were ef- 
fective and functional to the teacher of vocational 
agriculture on the job. (2) To determine the relative 
value of participatory experiences found to be bene- 
ficial and to arrive at a suggested frequency per- 
formance scale for such experiences. (3) Todeter- 
mine some of the possible reasons why certain of 
the participatory experiences were avoided by the 
student teacher during his period of student teaching. 
(4) To suggest possible ways and means of improving 
participatory experiences in light of study findings. 


Study Method Employed 


Activity check-lists in which were recorded the 
degree and scope of the experience obtained during 
twelve weeks of student teaching by prospective 
teachers of vocational agriculture, graduated from 
Michigan State College during the 1952-1953 college 
year, were collected by the investigator. Follow-up 
evaluations of beginning teachers of vocational 
agriculture from this group were made by the in- 
vestigator. The study and evaluations were made 
approximately one year after the men became 
employed. The relationship was found between 
amounts of participatory experience obtained in 
specific training experiences and their subsequent 
performance as teachers in a specific teacher duty. 





Findings and Interpretations 





The duties of the teacher of vocational agriculture 
were indexed in fifteen broad areas. These broad 
areas were further subdivided to include one hundred 
sixty-five activity items. The data collected and 
analyzed indicated that the teaching performance in 
fourteen of the fifteen areas was satisfactory in 
varying degrees. Teaching performance in eleven 
of the fifteen areas was fairly satisfactory or 
higher. Teaching performance in three of the areas 
was somewhat questionable, and the performance 
in one area was unsatisfactory. 

Training and subsequent teacher performance was 
most satisfactory in the areas of (1) conducting 
activities of the Future Farmers of America, 

(2) managing the class of all-day boys, and (3) partici- 
pating in professional or whole-school experiences 
and extra-curricular activities. Training experiences 
and teaching performance in eight of the areas ap- 
peared to be satisfactory. Teaching performance 

was fairly satisfactory to unsatisfactory in three 
areas, namely, those of (1) teaching the class of all- 
day boys, (2) utilizing opportunities for community 
contacts and experiences, and (3) studying individual 
pupils. The area of developing and conducting a 
young-farmer program was found to be quite unsatis- 
factory in performance. The data indicated that the 
beginning teachers were performing satisfactorily 


but that corrective measures needed to be applied 
in certain phases of the teacher-training program. 

It was recognized in the study that certain uni- 
dentified factors, other than the factors of degree 
and scope of teacher training obtained by the men 
during the twelve-week student teaching experience, 
also contributed toward desirable performance 
during the first year of teaching. However, the data 
presented indicated that there was a positive relation- 
ship between the kinds and amounts of training 
received and subsequent performance in teacher 
responsibility. 159 pages. $1.99. MicA 55-677 


A MANUAL FOR THE TRAINING OF CLASS 
VIOLIN TEACHERS 


(Publication No. 10,685) 
Fred Zomzely, Ed.D. 
New York University, 1954 


General Problem 





The purpose of this investigation is to write a 
manual for the training of the non-violinist teacher 
of instrumental music, based upon the common or 
persistent problems in the public school class 
teaching of the violin. 


Sub- Problems 





1, What are the common or persistent problems 

of class violin teaching in the public schools? 

(a) What common or persistent problems ap- 
pear in the professional literature of this 
field? 

(b) What are the common or persistent prob- 
lems found in five comprehensive class 
Violin Methods? 


. How may the instructional materials be ar- 
ranged most effectively in the manual for the 
training of the music teacher in surmounting 
the common or persistent problems of class 
violin teaching? 


Investigation has shown that the requirements for 
teaching the violin in the public schools had never 
been itemized previously in respect to the desirable 
technical proficiency on the part of the instructor. 
No method or manual especially written to train the 
instrumental music teacher who is not primarily a 
violinist and who must teach the violin in classes 
was in existence. The development of skills to carry 
out the teaching of class violin is prescribed in the 
present study. 

To determine the common or persistent problems 
of class violin teaching, the problems listed in two 
related studies were employed as a starting point. 
An examination of the professional literature of the 
period 1940-1952 was made to verify these problems, 
to seek additional ones and to extract their solutions. 
In order to establish what comprehensive violin 
methods are employed in the schools, a national survey 
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was made by means of a simple questionnaire. The 
problems previously found were then combined with 
the additional ones found in the methods. A report 
of these problems together with their solutions as 
found in the literature and the methods, answers 

the questions posed in Sub-Problem 1. The problems 
which were found in the investigation were the fol- 
lowing: (1) The goals of class violin teaching, 

(2) The proper approach to the introduction of the 
early lessons, (3) Holding the instrument, (4) Holding 
the bow, (5) Proper playing position, (6) The proc- 
esses involved in drawing the bow, (7) String Levels, 
(8) Tone production, (9) Intonation, (10) Intervals 

and finger patterns, (11) Developing critical listening 
as an aid to the improvement of playing skills, 

(12) Music reading, (13) Rhythm, (14) Specific 
bowings, (15) Shifting, (16) The Vibrato, (17) Miscel- 
laneous problems, (18) Orchestral bowings, (19) How 
to practice, (20) What constitutes a good teacher? 
(21) Student mortality, (22) How to tune the instrument 
(23) How to rosin the bow, (24) Selecting the acces- 
sories, (25) Repairs. 

In the solution of Sub- Problem 2, a creative 
project in the form of a manual was written which 
was designed to aid the instrumental music instructor 
in gaining competency on the violin and in the pro- 
cedures to certain teaching skills. The manual 
consists of exercises, adapted compositions and 
supplementary materials based on the technical 
competencies found previously to be common toclass 
violin teaching. Certain criteria for learning were 
employed in the selection of solutions when several 
solutions to a problem were available. 

Among the conclusions, it was found that although 
many differences of opinion exist in the statements 
of the writers of class violin problems, these dif- 
ferences are not concerned with artistic or technical 
goals but rather with the methods of attaining them. 
It was also concluded that while the maintenance of 
student interest through the use of interesting ma- 
terial is important, little progress can be made unless 
at the same time certain technical competencies are 
stressed. 

It is recommended that a new class violin Method 
be written for public school use based on the compe- 
tencies established in this study and stressing par- 
ticularly the study of orchestral bowings. 

469 pages. $5.86. Mic 55-81 


EDUCATION, THEORY AND PRACTICE 


SOME FACTORS WHICH EFFECT CHANGE IN 
NATURAL RESOURCE CONSERVATION 
EDUCATION: A STUDY OF THE PROGRAM 
OF THE EDUCATION DIVISION, MICHIGAN 
DEPARTMENT OF CONSERVATION 


(Publication No. 11,238) 
Gilbert Banner, Ph.D. 
University of Michigan, 1955 


The purpose of the study is to determine the 
factors of behavioral change that are involved in 


achieving the program objectives of the Education 
Division, Michigan Department of Conservation. 

The teacher training program offered at Higgins 
Lake, at the Department’s in-service training 
facilities, is examined as a representative Education 
Division activity. 

The problem of behavioral change is approached 
from the standpoint of the conservationist concerned 
with bringing about changes in knowledge, under- 
standing, perception, and attitude on natural resource 
problems and the need for teaching natural resource 
conservation in the public schools. It is approached 
from the educator’s viewpoint that examines the 
implications of these conservation objectives for 
change in the curriculum of the Training School and 
change in the “back-home” curriculum environment 
of program participants. 

The program at the Higgins Lake Training School 
is examined by means of observation, interview, and 
questionnaire of staff members and participants in 
three program areas: conservation content, presen- 
tation procedures, and group procedures. 

Since program objectives are not in all cases 
explicit, a frame of reference is established to which 
program activities are compared. This framework 
is appropriate for examining learning in informal 
groups. It is based on the activities that are considered 
successful by other agencies with programs of simi- 
lar broad purposes. This framework includes: basic 
principles of natural resource use, elements of 
individual learning theory, elements of group dynamics, 
some factors of curriculum change, and some aspects 
of organization of experiences for teaching. 

The Higgins Lake teacher training program is 
described. This includes the implicit objectives 
for the program, the conservation content presented, 
the presentation methods used, and the group pro- 
cedures practiced. Nine descriptive characteristics 
of the program that appear important for reaching 
objectives are indicated. 

Questionnaire data are presented in three parts: 
First, the highly favorable opinion of participants to 
the program. Second, the data that substantiate 
some of the elements of the nine characteristics. 
Third, the dynamics that appear to underlie the 
opinions expressed by the participants. 

Willingness to make a commitment to improve 
conservation teaching is taken as an indirect measure 
of the success of the program. The underlying factors 
that appear related to making this commitment are 
examined. 

Several areas of policy decisions on admin- 
istrative and teaching procedures are examined 
that appear to underlie program characteristics. 
The nine characteristics are examined in detail 
in terms of the associated administrative and 
teaching problems. Causal relationships to policy 
decisions are discussed. Appropriate action to 
change each of the nine characteristics, if 
change is contemplated, is suggested. 

Finally, this study presents some adminis- 
trative problems inherent in a state conservation 
education division. and describes the several 
levels at which policy affecting its activities, 
is made. 
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The study explores the areas of educational 
responsibility that are being established through 
empirical practices in state administration. 

The need for a single State policy on conservation 
education is indicated to which the Education Division 
and all interested agencies can coordinate their 
efforts. 268 pages. $3.35. MicA 55-678 


A COMPARATIVE STUDY OF THE LECTURE 
DEMONSTRATION AND THE ILLUSTRATED 
LECTURE METHODS OF INSTRUCTION 


(Publication No. 11,380) 


Steve Gale, Ed.D. 
Bradley University, 1954 


The purpose of the investigation was to compare 
the learning outcomes of two instructional methods 
in the Hydraulic Mechanics Course at Chanute Air 
Force Base, Illinois. The experimental groups were 
taught by the Illustrated Lecture Method using 
Simple and Complex Training Devices; the control 
groups by the Lecture Demonstration Method using 


Simple and Complex Training Devices. 
The Experiment was designed to test two null 


hypotheses: 

a. There are no differences in learning out- 
comes cf students who perform classroom and 
laboratory experiments in the Hydraulic Me- 
chanics Course by the Lecture Demonstration 
Method with students for whom the same experi- 
ments are taught by the Illustrated Lecture 
Method. 

1. Using simple training devices. 

2. Using complex training devices. 
b. There are no differences in learning out- 
comes when written and performance results 


are combined, 
A randomized block type of experiment, with 


equal subclasses, was used. The balanced design 
consisted of two pair of instructors teaching one- 
half of the students by the control method and one- 
half of the students by the experimental method. 
The experiment involved simple training devices 
in week One and complex training devices in week 
Two. A different group of students was used in 
each week of instruction. 

Four instructors were selected with each as- 
signed, at random, to one control and one experi- 
mental section in each of the weeks of instruction 
being tested. Two instructors were used for each 
week of instruction. The design satisfied the 
criteria of replication and control — the essential 
requisites of a self-contained experiment. 

Information on the initial status of the students 


The written test was designed to measure some of 
the specific outcomes associated with the work 
covered in the weeks of instruction involved in the 
experiment. The performance test was devised to 
measure student ability to solve simple problems 
involving the equipment and materials commonly 
found in the Hydraulic Mechanics Course of the 
weeks tested. 

The analysis of covariance provided the means of 
controlling the effects of the students’ previous 
knowledge of the field as measured by the tests used. 
The level of significance was set at the five percent 
level. 

The null hypotheses a(1) was rejected and a(2) 
was accepted on the written test and rejected on the 
performancetest. The null hypotheses b was rejected 
when using simple training devices and accepted 
when using complex training devices. 

On the basis of this study the experimental 
evidence supports the conclusions that: 

1. The lecture demonstration method as now 
used in the Hydraulic Mechanics Course is superior 
to the Illustrated Lecture Method in teaching per- 
formance skills. 

2. The teaching methods have a measurable 
influence on the written test outcomes when simple 
training devices are used but no measurable dif- 
ference when complex training devices are used. 

Inasmuch as the Air Force Technical School is 
interested in the development of performance 
skills, it appears that the lecture-demonstration 
(control) method is superior. 


88 pages. $1.10. MicA 55-679 


THE DEVELOPMENT OF A PLAN FOR 
SUPERVISOR-TEACHER COORDINATION IN 
THE PREPARATION OF INSTRUCTIONAL 

MATERIALS FOR VOCATIONAL-INDUSTRIAL 
COURSES OF LESS THAN COLLEGE GRADE 


(Publication No. 10,681) 


William Joseph Schott, Ed.D. 
New York University, 1954 


Chairman: Professor William P. Sears 


The problem of this research was to develop a 
plan whereby the state and city supervisors in 
vocational-industrial education can effectively 
work with teachers in the field for the improvement 
of instruction in trade subjects in terms of shop 
skills. This research resulted in a series of student 
guides and teacher guides in the various vocational 


training areas. 


Inasmuch as there are many lacks and incon- 
sistencies in curriculum materials in vocational- 
industrial education, the purpose of this research 
was to develop guides that would agree in objectives, 
quality, and format. The need for a plan to organize 
instructional materials effectively is noted by 
Kinker ‘in the abstract of his doctoral thesis. 


was obtained from the cumulative grade of the 
previous ten and eleven weeks of instruction in 
the Hydraulic Mechanics Course. These cumulative 
grades were derived from the mean of a series of 
written and performance tests given at the end of 
each week of instruction. 

Final evaluation included a written and perform- 
ance test given at the end of each week ofinstruction. 
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“One of the results of the study was the dis- 
covery that a lack of uniformity in curriculum 
content is not confined to any section of the 
country. More than that, much of the materials 
in current use is only partially complete and is 
lacking in the specificity which would make its 
use more effective.” 


The investigator presumed that the teachers were 
interested in improving written instructional materials 
and that teams of teachers could provide more compre- 
hensive courses of instruction than would be obtained 
through the efforts of instructors working individually. 

The investigator also assumed that it is possible 
to develop courses of instruction through the organ- 
ization of selected published instructional materials. 

The task involved in this study was concerned 
with two schools, fourteen different trades, and 
twenty-two teachers. To accomplish this task a 
Committee on Courses and Curricula was organized. 

The Committee on Courses and Curricula which 
was comprised of a group of teachers worked with 
the investigator and organized a plan to review the 
instructional materials in use, to revise the curricula 
materials, and to develop student and teacher guides. 

The plan provided that the investigator, the 
chairman of the Committee, and the instructors 
concerned would observe the different shops and 
grade them on the basis of their judgment according 
to established criteria. The observations were made 
to determine the suitability of the shops and the 
current instructional materials. The grading was 
accomplished through the use of check sheets 
published by the American Technical Society’ in 1952. 
Those check sheets were developed by the Joint 
Committee on Evaluation Procedures in Trade and 
Industrial Education in Cooperation with the United 
States Office of Education. 

As a result of the observations and on the basis of 
the findings of the Committee on Courses and Cur- 
ricula, a workshop for teachers was scheduled for the 
organization of instructional materials into student 
and teacher guides. 

The guides were structured to enable students to 
progress at their own rate of ability and to permit 
them to select courses from one or more trade 
areas. The selection of courses was made possible 
through the organization of the instructional materials 
into nine-week courses rather than units or operations. 

Inasmuch as each nine-week course represents 
an area of the trade concerned, it is possible to 
combine selected courses into flexible three-year 
curricula. The combining of courses into curricula 
will constitute suitable training for many industrial 
jobs that are not encompassed in the trade crafts. 

444 pages. $5.55. MicA 55-680 
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Curriculum for the State of Ohio, Ed. D. Thesis, New 
York University, 1948. 

2. The Joint Committee on Evaluation Procedures 
in Trade and Industrial Education, A Procedure for 
Evaluating a Local Program of Trade and Industrial 
Education, American Technical Society, Chicago, 
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CHANGING CHILD-REARING ATTITUDES 
THROUGH GROUP DISCUSSION 


(Publication No. 10,801) 


Irving S. Shapiro, Ph.D. 
Columbia University, 1954 


The modification of child-rearing attitudes 
through group discussion has been investigated by 
means of a questionnaire and professional ratings. 
The subjects were members of a medical group 
affiliated with a health insurance plan. Twenty-five 
parents comprised the experimental group and were 
matched with twenty-five control subjects on an 
individual basis, according to occupation, education, 
religion, age, sex, and on a group basis according 
to mean score on the initial test, number of children 
per family, age distribution of children, annual 
family income, and nativity. 

A questionnaire designed to measure parental 
child-rearing attitudes (according to the dimensions 
of Authoritarianism, Possessiveness, Rigidity- 
Fussiness, Permissiveness, Parent-Child Integration 
and Good Judgment) was mailed to all subjects and 
returned anonymously. Following this, invitations 
to join a discussion group were extended and the 
experimental group attended twelve group discussion 
meetings, led by the investigator according toa 
defined procedure. At the conclusion of the series 
of meetings, ten months later, the questionnaire was 
again mailed to the experimental and control subjects. 

A psychiatric social worker and a public health 
nurse who had interviewed all the subjects and had 
visitied them in their homes, rated them on a 6-point 
scale for each of the six dimensions covered by the 
questionnaire. These workers repeated the rating 
procedure at the conclusion of the last meeting. 


Summary of Findings 





1) After exposure to a series of group discussion 
meetings, the members of the experimental group 
modified their child-rearing attitudes in the predicted 
direction to a significant degree as measured by the 
questionnaire. The control group did not show sig- 
nificant modifications in child-rearing attitudes. 

2) As determined by professional ratings, the 
members of the experimental group modified their 
child-rearing attitudes in the predicted direction to 
a significant degree after exposure to a series of 
group discussion meetings. According tothese ratings, 
the control group did not show significant modifications 
in child-rearing attitudes. 

3) The amount of positive change in the experi- 
mental group, aS measured by the questionnaire, 
was considerably greater than that required to 
establish statistical significance. 

4) Those who attended four or more meetings in 
the series of group discussions achieved significantly 
greater change than did those who attended three or 
fewer meetings. 

5) The modification of child-rearing attitudes of 
the experimental group, as measured by the question- 
naire, was the result of gains fairly evenly distributed 
among the total group of those parents who changed. 
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5) Those whose initial scores represented the 
“more desirable” attitudes and practices, improved 
considerably more than did those whose initial 
scores represented “less desirable” attitudes and 
practices. 

7) Those who attended three or fewer meetings 
were mainly those who achieved the “least desirable” 
initial scores. 

8) The qualitative findings, as revealed in the 
spoken and written comments of the group members 
and in the comments of the observers are in ac- 
cord with the statistical findings in the current 
investigation, and with the experience of other 
educators working with parent discussion groups. 

9) There was some evidence that the group 
members benefited in areas other than child-rearing, 
i.e., in social, marital, and religious group relations. 

To summarize, the findings, subject to certain 
limitations, support the major hypothesis of the 
present investigation; namely, that exposure toa 
group discussion technique will modify parental 
child-rearing attitudes in a predetermined direction. 
The second hypothesis, namely, that change in 
child-rearing attitudes is positively related to the 
extent of exposure to group discussion, has also 
been supported by the results of the study. 

224 pages. $2.80. MicA 55-670 


SOME VERBAL BEHAVIOR CORRELATES OF 
THE LEARNING OF THE GALVANIC SKIN 
RESPONSE: A STUDY IN THE PSYCHOLOGY 
OF LANGUAGE WITH SPECIAL EMPHASIS 
ON TIME-PATTERN IN SPONTANEOUS 
VERBAL EXPRESSION 


(Publication No. 10,652) 


Carleton McCulloch Vail, Ph.D. 
New York University, 1954 


The study is an analysis of the form of verbal 
behavior from recordings of stories made up 
extemporaneously to a selection of cards from the 
Thematic Apperception Test (TAT). It is ananalysis 
of differences in the form of verbal behavior of 
individuals who have already demonstrated ina 
previous investigation another major behavioral 
difference: namely, in the conditionability of the 
galvanic skin response under stress. As such this 
study is primarily an investigation for possible 
verbal behavior correlates of this psychophysical 
difference in response to stress. Secondarily, it is 
a general exploration for psychological correlates 
of verbal behavior. 

The subjects were student volunteers from 
elementary psychology classes. Two groups were 
formed, matched for age, sex, and verbal intelligence 
level. Each group contained ten individuals, five 
males and five females. Group I (conditioners) 
consisted of individuals who had learned to give a 
conditioned galvanic skin response (GSR) ina 


previous experiment conducted by another investigator. 


Group II (non-conditioners) consisted of individuals 
who had not learned to give a conditioned GSR in 
the same experiment. 

Recordings were made of the extemporaneous 
stories to thirteen cards from the TAT. As the 
subjects talked their GSRs were taken down. 
Subsequently, typewritten transcripts were made 
from the verbal recordings, and graphic represen- 
tations were obtained of the pattern of speech and 
silence. This was done by means of a voice-operated 
relay which could be attached to the speaker of the 
wire-recorder. The relay responded to speech by 
activating a stylus which, in turn, marked the pattern 
of speech and silence on waxed paper moving at a 
constant rate of speed. Since this rate was known 
it was possible to determine the time-duration of 
any unit of speech or silence. 

The typewritten transcripts and the graphic 
representations served as the raw material on 
which were based certain measures of verbal 
behavior. These measures were of two kinds: 
mechanical and grammatical. The mechanical 
language measures included the length of the average 
pause, the proportion of time spent in pausing, the 
frequency of pausing, the rate of phonation, the 
number of words per story. The grammatical 
language measures included indices of subordination, 
ratios of different parts of speech employed, and 
a measure of the numbers of different words in the 
vocabulary employed. Other measures included 
measures of verbal intelligence level, “anxiety,” 
hypomania, and depression (derived from the 
Minnesota Multiphasic Personality Inventory), GSR 
measures, subjective ratings of tension experienced, 
and statements as to general “talkativeness” in 
every-day activities. 

The following may be considered the significant 
findings: 

1. Group II (the non-conditioners) gave a longer 
average pause, spent a larger proportion of time in 
pausing, averaged about one-half as many words 
per story, used a larger proportion of the relatively 
long (blocking) pauses, and showed less flexibility 
in verbal expression, tending toward a more rigid 
pattern of shorter phrases or units of speech between 
hesitations. 

2. Group II also used fewer subordinate clauses 
and a generally less complex clausal subordination. 
They were also less qualitative and descriptive in 
their verbal expression. 

3. No significant differences appeared in “anxiety, 
hypomania, depression, GSR, or tension, as measured 
in this study. But those approaching significance 
appeared consistent with the significant findings. Age 
and verbal intelligence level appeared unrelated to 
the verbal behavior as measured. The only sig- 
nificant difference based on sex was that the females 
gave fewer words per story than the males. 

The results of the investigation were discussed 
in terms of differences in the form of response to 
stress, reflected in both autonomic and central 
nervous system functioning. 

120 pages. 


$1.50. MicA 55-681 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





ENGINEERING 


ENGINEERING, CHEMICAL 


THE EVALUATION OF WARP SIZING: 
DYNAMIC RESILIENCE AND WEAVING TESTS 


(Publication No. 10,891) 


Thomas Frederick Evans, Ph.D. 
Princeton University, 1950 


The process in textile manufacturing known as 
warp sizing is of considerable practical importance 
but the problems involved are not thoroughly stated 
or well understood. The present paper is concerned 
with several aspects of these problems. 

Warp sizing is the step in the manufacture of cloth 
in which a polymeric coating is applied to the yarns 
which are to be woven into fabrics. The purpose of 
the coating (or size) is to protect the yarns while in 
the loom so as to reduce the number of yarn breaks 
and the loss of fibrous material. 

The textile manufacturer desires a maximum pro- 
duction of good quality cloth at a minimum cost of 
production. The warp sizing process affects the cost 
in two ways. First, the loss of production due to 
yarn breaks during weaving is not inconsequential 
under normal conditions, and becomes very serious 
if the number of breaks should rise due to some 
change in the manufacturing process. Second, the 
cost of the sizing process itself is not inconsiderable. 
In every textile mill, then, more effective or less 
expensive sizing materials and processes are being 
sought. The search is largely by trial and error. 

A more systematic and less expensive search for 
the best sizing materials and process for a particular 
application could be made if efficient weaving could 
be interpreted in terms of yarn properties. Any gen- 
eral study of yarn properties had, however, two as- 
pects. First, the properties considered to be of 
possible importance must be chosen, largely by in- 
tuition on the basis of past studies and experience. 
Second, weaving tests must be made on yarns which 
differ in the properties chosen, since the effective- 
ness of any size must ultimately be proven by acutal 
performance in the loom. Both of these aspects of 
the problem have been considered in the present 
study. 

The present investigation has developed along 
three lines. First, a background was obtained 
through a series of conferences on sizing problems 
as organized by the Textile Research Institute and 
later supplemented by extensive visits to mills in 
which a wide variety of textiles were being manu- 
factured. Second, the dynamic properties of coated 
and uncoated yarns have been studied experimentally 
on equipment specifically designed for this purpose. 
Third, the methods of loom evaluation have been 
surveyed and new applications of statistical calcu- 
lations have been made through which the knowledge 
of weaving characteristics have been extended. 


040 


Previous studies of a number of yarn properties 
and of film properties of the coating have generally 
produced negative or inconclusive results. Of those 
properties previously investigated, the two most 
important appear to be the elongation at break and 
the abrasion resistance of the yarn, although the 
proper evaluation of the latter has never been satis- 
factorily solved. A factor considered at the begin- 
ning of the research to be of possible importance was 
the dynamic resilient properties of the yarn because 
of the analogy of tests on these properties to the 
alternating character of stress in the loom. Since 
this type of test had not previously been investigated, 
the dynamic properties of coated and uncoated yarns 
have been studied. 

Dynamic resilience has been studied through the 
use of a forced resonant vibrator. In this instrument 
a new method of measuring the amplitude of vibra- 
tion, involving the use of a linear variable differential 
transformer, has been used and found to be accurate 
and more rapid than previous methods. As a basis 
for the development of a suitable test of the dynamic 
properties of coated and uncoated yarns the general 
characteristics of yarns under dynamic conditions 
have been studied and compared with the literature. 
Knowledge of the time-dependence of dynamic proper- 
ties, only briefly noted in the literature, has been 
extended. The equations for two mechanical analo- 
gies have been developed in an attempt to find the 
most valid dynamic parameters for study but neither 
has been found to fit the data; other mechanical 
analogies were not attempted since practical solu- 
tions of the differential equations would have been 
impossible. 

The dynamic properties of a variety of synthetic 
yarns treated with synthetic coating materials under 
controlled conditions have been studied. Anomalous 
results obtained at first were attributable to the 
manner of drying the yarns after coating. If an in- 
sufficient tension is applied a crimp appears in the 
yarns which has an effect on the dynamic properties 
of the same order of magnitude as that introduced by 
the coatings. When this effect is eliminated the 
changes due to coating in the two dynamic parameters 
studied (modulus and internal friction) may largely 
be attributed to the increase in cross-sectional area 
of material in the yarn. These changes are not large 
and the results obtained indicate that dynamic proper- 
ties are not of outstanding importance in the evalua- 
tion of the weaving properties of sized yarns. 

The ultimate proof of the importance in efficient 
weaving of one or more yarn properties will require 
a correlation between weaving effectiveness and the 
property or properties chosen. In order to carry out 
such an experiment the validity of the results of a 
weaving test must be certain. That is, the weaving 
tests must be of sufficient duration that the number 
of breaks actually counted may be considered repre- 
sentative of the particular yarns used. Since 
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full-scale weaving tests are expensive the most ef- 
ficient means for conducting such tests have been in- 
vestigated in the present study. 

In order to obtain a better knowledge of the 
characteristics of weaving tests, data from one cotton 
mill were obtained and analyzed according to special 
adaptions of standard statistical procedures. Loom 
stops of all types have been compared with the theo- 
retical (Poisson) distribution in a much more 
thorough manner than has been done in the past. 
Stops of almost all types are found to occur with 
greater variance than would be expected if they arose 
simply from random fluctuations. That is, there are 
non-random sources of variation in the preparation of 
the yarn or in the operation of the looms. If these 
variations could be controlled, or reduced by suitable 
statistically-designed experiments, the size of loom 
tests could theoretically be reduced. As has been ob- 
served by others, a tendency for some looms (or 
beams) to have higher rates of stoppage than others 
has been confirmed. The data available permitted no 
further investigation of the sources of this excess 
variability. 

The information available from mill tests has 
been analyzed by a procedure new to loom-stop data, 
namely multiple regression. Although the time actu- 
ally required by the weaver to repair a loom stop is 
of the order of a minute or less, it has been found 
that a loom is idle for a period of approximately 
three minutes after each stop, irrespective of the 
cause of the stop. 

On the basis of the above calculations it has been 
possible to design a weaving test and to state the ap- 
proximate size of test required in a specific appli- 
cation. Suggestions for the conduct of such tests and 
for the further investigation of weaving character- 
istics have been made. 

174 pages. $2.18. MicA 55-682 


OPERATION OF CONTINUOUS THERMAL 
DIFFUSION COLUMNS FOR LIQUIDS 


(Publication No. 11,388) 


Thomas Samuel Heines, Jr., Ph.D. 
University of Michigan, 1954 


The purpose of this investigation was to study the 
operation of continuous thermal diffusion columns for 
the separation of liquids. Each of the four columns 
used was constructed of two concentric aluminum 
tubes, one heated and the other cooled, which en- 
closed the system separated. The columns were 
operated in continuous fashion, with a feed stream 
introduced in the center and products removed from 
the top and bottom of the column. Information on the 
total reflux case was provided by extrapolation of the 
experimental data to zero feed rate. The n-heptane - 
benzene system was used to perform the experimental 
work, analysis of the feed and products having been 
accomplished by means of refractive index 


measurements. The variables studied and the range 
over which they were varied were as follows: 

1. Feed rate to the column (0.005 to 0.15 gm/sec) 

2. Temperature difference between the heated and 

cooled tubes (10 to 55C) 

3. Column height (150 to 300 cm) 

4. Spacing between the heated and cooled tubes 

(0.1 to 0.25 cm) 

. Column diameter (constant at 4.5 cm) 

. Feed composition (0.10, 0.26, 0.45, 0.59, and 
0.82 weight fractions n-heptane) 

. Ratio of top to bottom product rates (0.2 to 14) 

. Average temperature in the column (20 to 40C) 

. Separation, or difference in composition 
between top and bottom products (0.01 to 0.15 
weight fractions n-heptane) 

The results of this investigation show that the 
separation for both continuous operation and total re- 
flux was correlated by simple empirical modifications 
of the Furry, Jones, and Onsager theory of the thermal 
diffusion column. For continuous operation, a di- 
mensionless group from the theory was related to the 
separation with an empirical equation. For total re- 
flux, the theoretical relation was modified by inclusion 
of an empirical function of spacing. 

It was concluded from this investigation that the 
most important variables affecting the separation at- 
tainable in a given thermal diffusion column were the 
feed rate and temperature difference. The important 
column dimensions were found to be the height and 
spacing of the column. It was found that the average 
temperature and the ratio of the top to bottom product 
rates did not affect the separation to any great extent. 
The total reflux separation was found to be independent 
of temperature difference and inversely proportional 
to the square of the spacing rather than the fourth 
power predicted by the theory. In addition, it was 
found that the n-heptane was more concentrated in the 
top products from the columns. 

123 pages. $1.54. MicA 55-683 


DAMAGE TO CELLULOSE BY MECHANICAL 
PROCESSING AND ITS MEASUREMENT 


(Publication No. 10,942) 


James Gerhard Krieble, Ph.D. 
Princeton University, 1949 


A tremendous interest exists in the textile field 
concerning the chemical and physical changes under- 
gone by cellulose as a result of exposure to various 
physical and chemical processes. Fundamental in- 
formation about such reactions is very useful not only 
in improving the quality of the product and the ef- 
ficiency of manufacture, but also in the understanding 
of the cellulose molecule and its reactions. 

To convert cotton into a marketable material, 
many processes, both mechanical and chemical in 
nature, are involved. The chemical processes, such 
as kier boiling, bleaching and mercerizing, have been 
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the subject of many investigations from both the in- 
dustrial and chemical point of view. However, very 
little study has been made of the mechanical process- 
ing of cotton. It has been assumed that the ginning, 
pickings, carding and drawing besides removing the 
trash, merely affected the geometrical arrangement 
of the fibers in such a way as to make spinning into 
yarn possible. It is known that fibers are broken and 
bruised during these operations, but, the possibility 
of other types of damage occurring has never been 
considered. Thus, the main considerations in equip- 
ment design were aimed at improving the cleaning 
ability of the machinery and at blending and parallel- 
izing the fibers preparatory to spinning. 

In considering the effect of these mechanical oper- 
ations on cotton, it was hypothesized not only that 
physical damage, but also that chemical damage, was 
occurring. If such damage were demonstrated, it 
would have a strong bearing on the design and oper- 
ation of the mechanical processing equipment and 
give a more complete picture of the changes taking 
place in cotton as it is processed. 

To substantiate this concept of chemical damage, 
a method for estimating chemical damage suffered by 
high polymer materials was available. It is based on 
the fundamental idea that, for high polymer solutions, 
the intrinsic viscosity is a function of the chain length 
or molecular weight. This method and its applica- 
tions are well recognized in the high polymer field. 
Not only should the presence of chemical damage to 
cotton be demonstrated by this method, but a quanti- 
tative estimate of the overall damage would be ob- 
tained. Furthermore, with a view of possible im- 
provement in yarn quality by minimizing chemical 
damage, the mechanical operations causing the major 
portion of the damage would be indicated. 

In preliminary investigations of the applicability 
of the method for determining the intrinsic viscosity, 
it was found that large experimental errors occurred 
due to the non-Newtonian nature of high D.P. cellu- 
lose solutions. A new method for determining a 
unique value of intrinsic viscosity was conceived 
which overcomes this difficulty. This method is of 
general applicability and is not limited to cellulose 
solutions. 

As a result of the application of this new method 
to the study of cotton damaged by mechanical 
processing, it was concluded that mechanical 
processing causes two types of damage to the cotton. 
The first type is physical in nature, resulting from 
the physical breaking and bruising of the fibers; the 
second type is chemical in nature, resulting from the 
scission of the macromolecules as indicated by a de- 
crease in intrinsic viscosity or D.P. This change in 
D.P. is brought about by a mechanical-chemical rup- 
ture of molecular bonds and not through a thermal 
mechanism. A quantitative estimate of the overall 
damage and of the relative damage occurring in each 
mechanical operation investigated was also obtained. 

Two new contributions to scientific knowledge 
resulted from this study. The first is the method de- 
veloped for determining the intrinsic viscosity of high 
polymer solutions which do not exhibit Newtonian flow 
characteristics. This procedure is of general 


interest not only in the cellulose field, but in the high 
polymer field as a whole. 

The demonstration that chemical degradation to 
cotton is brought about by mechanical processing of 
cotton preparatory to spinning is the second contri- 
bution. It not only shows that mechanical processing 
operations cause a large amount of chemical damage 
to cotton, but that cellulose can be degraded by other 
means besides heat, light, and chemicals. A quanti- 
tative estimate of the damage incurred by the various 
mechanical operations was also obtained. 

126 pages. $1.58. MicA 55-684 


PHASE EQUILIBRIA IN 
FURF URAL - HYDROCARBON SYSTEMS 


(Publication No. 10,997) 


Howard Keith Rae, Ph.D. 
Princeton University, 1950 


The results of a systematic study of the phase 
equilibria in furfural - hydrocarbon binary systems, 
together with their thermodynamic analysis are pre- 
sented. From the latter, and theoretical consider- 
ations of the intermolecular forces and the degree of 
random mixing of molecules in liquid solutions, a 
general correlation of the data has been developed. 
With this, using only readily available physical 
properties of the hydrocarbons, equilibrium data in 
binary and ternary furfural - hydrocarbon systems 
can be predicted with an accuracy of at least ten per- 
cent. Examples of the prediction of liquid - liquid 
equilibrium data, liquid - vapor equilibrium data, the 
relative distribution coefficient and the relative vola- 
tility are given and the results compared with ex- 
perimental data. 

The importance to chemical engineering design of 
the type of approach developed herein for systematiz- 
ing and correlating equilibrium data in non-ideal 
liquid systems to permit reliable and rapid general 
predictions of related phase equilibrium data cannot 
be over emphasized. The ability to make accurate 
estimates of the feasibility of given procedures for 
the separation of a liquid mixture into its components 
from a minimum of experimental data is basic to 
chemical engineering. The complete elimination of 
the necessity for experimental measurements upon 
which to base such estimates is, of course, highly 
desirable. The results presented in this dissertation 
are a Step in that direction. 

A correlation of all the available critical solution 
temperatures of furfural with hydrocarbons is pre- 
sented. A correlation of the azeotropes formed by 
furfural with aromatic hydrocarbons is also given. 
Vapor - liquid equilibrium data for the following 
hydrocarbons and furfural have been determined: 
n-heptane, 2,2,4-trimethylpentane, 2,2,5-trimethyl- 
hexane, methylcyclohexane, benzene, toluene, 
m-xylene, p-xylene, ethylbenzene, n-propylbenzene, 
isopropylbenzene, n-butylbenzene, sec.-butylbenzene, 
tert.-butylbenzene and p-cymene. Liquid - liquid 
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equilibrium data covering a wide range of tempera- 
ture have been determined for furfural and the follow- 
ing hydrocarbons: n-hexane, 2-methylpentane, 3- 
methylpentane, 2,2,-dimethylbutane, 2,3-dimethyl- 
butane, n-heptane, 2,3-dimethylpentane, 2,4-dimethyl- 
pentane, n-octane, 2,2,4-trimethylpentane, 2,2,5-tri- 
methylhexane, n-decane, n-dodecane, n-hexadecane, 
n-pentene-2, n-hexene-1, n-octene-1, n-octene-2, 
n-dodecene-1, n-octadecene-1, methylcyclopentane, 
cyclohexane, methylcyclohexane and d, 1-limonene. 
Solid - liquid equilibrium data have been determined 
for the system furfural - p-xylene. References are 
given to all the available data in the literature for 
furfural - hydrocarbon binary and ternary systems. 
Liquid - liquid equilibrium data were also determined 
at 25°C for the two ternary systems furfural - ben- 
zene - n-heptane and furfural - isopropylbenzene - 
2,2,0-trimethylhexane. 

It is believed that this dissertation is the most 
complete treatment of the phase equilibria of furfural 
- hydrocarbon systems yet available and that the ap- 
proach developed can be applied successfully to other 
solvent - liquid systems. 

316 pages. $3.95. MicA 55-685 


GRAVITY FLOW OF SOLID BEDS 
IN VERTICAL TOWERS 


(Publication No. 11,002) 


John Martin Rausch, Jr., Ph.D. 
Princeton University, 1949 


An investigation of the flow of particulate solids 
through conical, circular orifices under the influence 
of gravity has been carried out. Flow rates of a wide 
variety of spherical solids ranging from approxi- 
mately 0.005 in. to 0.6 in. in diameter, and from 45.5 
lb./cu. ft. to 420 lb./cu. ft. in density were measured 
under varying conditions of solid head, orifice di- 
ameter, angle of approach (cone angle), tower di- 
ameter, and roughness of conical surface. This was 
done with both air and water as the surrounding static 
fluid medium, and also with air flowing counter to 
the solid. 

A theory based upon an adaptation of Bernoulli’s 
theorem for fluids combined with dimensional analy- 
sis has been successful in correlating the data by 
means of two dimensionless groups 
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For the flow of solid through a circular orifice ina 
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has been presented together with empirical methods 
for correcting for variations in angle of approach and 
surface, and for the case of counterflow of air or 
other fluid. 213 pages. $2.66. MicA 55-686 
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THE PRESTRESS LOSSES AND THE 
FLEXURAL STRENGTH OF LIGHTWEIGHT 
PRESTRESSED CONCRETE BEAMS 


(Publication No. 11,256) 


Napoleon Villareal Campomanes, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to investigate experi- 
mentally and to evaluate analytically the magnitude of 
prestress losses, principally the loss due to plastic 
flow of concrete, and the flexural behavior of beams 
made of certain lightweight concrete aggregates in 
comparison with beams made of ordinary sand-gravel 
concrete. The effectiveness of structural lightweight 
concrete for prestressed construction is dependent 
upon its plastic flow characteristic which in turn 
largely influences the amount of permanent prestress 
retained by the structural member. 

Part 1 of the investigation deals with the determi- 
nation of the plastic flow strains and plastic flow co- 
efficients of prismatic specimens made from the 
following lightweight aggregates commercially named: 
Beslite, Celocrete, Haydite, and Waylite of varying 
design mix proportions; and those of 4800 psi and 
5400 psi sand-gravel concrete. A test rig was used 
for each 2-inch by 2-inch by 7-inch control specimen 
equipped with a load maintainer (calibrated spring) 
which kept the original stress in the concrete speci- 
men practically constant for a period of approximately 
300 days. A comparison of the modulus of elasticity 
as determined by the compressive stress-strain 
method, by the sonic test, and by the load-deflection 
beam test is shown. 

Part 2 of the investigation deals with the determi- 
nation of the plastic flow strains and plastic flow co- 
efficients of eleven 36-foot prestressed concrete 
beams made of the same concrete aggregates men- 
tioned in Part 1. The magnitude of these plastic flow 
deformations was determined by taking periodic 
measurements with a 20-inch UM-mechanical mi- 
crometer gage on two pairs of brass plugs imbedded 
1-inch above the extreme fiber of the bottom flange of 
the beam near mid-span. After the specified time- 
flow test on the beams, they were raised to a 35-foot 
steel testing frame and the beams were loaded to de- 
sign load, cracking load, and to failure. A load- 
deflection curve for each beam is presented, anda 
comparison curve of the experimental and computed 
extreme fiber stresses versus applied live load is 
shown for typical beams. Another method of deter- 
mining the plastic flow of a beam was used by loading 
Beam No. 11 (Beslite and Sand) with dead weights up 
to design load and leaving the load for a period of 36 
days and taking daily measurements of the increase in 
the mid-span deflection. Also, a special beam of the 
same design mix as Beam No. 11 was fabricated using 
precast units with the ends ground smooth so that 
mortar did not have to be used between the joints. 

Results of the tests show that the structural light- 
weight concrete aggregates investigated do not have 
plastic flow characteristics so excessive as to pre- 
clude their use for prestressed construction. The 
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total prestress losses ranged from 21.2 percent for 
Beslite, 21.3 percent for Waylite, to 22.0 percent for 
Haydite, compared to 16.5 percent for sand-gravel 
concrete. 

It can be concluded that the foregoing values which 
represent the total expected prestress losses as a 
certain percentage of the initial or original prestress 
may be used as a basis of design using the above- 
mentioned lightweight concrete aggregates. Also, the 
conclusion is reached that the lightweight pre- 
stressed concrete beams behaved elastically up to 
design load just like an ordinary prestressed beam 
made of sand-gravel concrete. Both fiber stress 
readings and load-deflection diagrams indicate that 
within the limits of the accuracy of the measuring 
equipment the materials behaved as assumed in 
design. 175 pages. $2.19. MicA 55-687 


ON THE GENERAL EDUCATION OF AN ENGINEER 
(Publication No. 9577) 


Mubashir Hasan, Ph.D. 
State University of Iowa, 1954 


The aims of contemporary engineering education 
are (1) to train a technically competent person, and 
(2) to develop in the student character, ideals, and 
culture - that is, to impart a general education. The 
latter aim, an investigation of which is the principal 
topic for this dissertation, is generally sought to be 
achieved by requiring an engineering student to take 
some courses in liberal arts. 

The basic aim of liberal education, either that of 
the perpetuation of the ideal of the good life conceived 
in the Hellenic-Christian tradition, or that of the ad- 
justment of the individual with his environment, is 
not compatible with the ideal of the good life as con- 
ceived by modern scientists or professional men, for 
their cherished ideal is to seek an intense personal 
expression in their own work for their own personal 
reasons. The concept of life in which a man takes it 
upon himself to decide which path leads to virtue does 
not presuppose one’s submission to either God or to 
some moral law, which is a basic assumption ina 
belief in the older ideals. 

Due to the serious divergence of the older and the 
modern concepts of life, contemporary education is 
no longer serving its intended purpose effectively. A 
new educational approach is needed which will pro- 
vide the student with a means of discovering a co- 
herent philosophy of life. He should become con- 
scious of the insignificance of man arising from the 
very standards set by his own powers of visualiza- 
tion. He should be confronted with his own abyss and 
that of mankind. Only then will he be able to lead a 
life worthy of an educated man. 

A philosophy of life that embrances the totality of 
an individual’s experience must be something highly 
abstract. A student will be able to discover it only if 
his powers at abstract conceptualization are well de- 
veloped. To achieve this end, the discipline of 


abstract thought that is provided by mathematics, and 
by the ability to comprehend abstract thought embody- 
ing life experiences that is gained through the proper 
study of English, are indispensable. Thus a training 
in the use of abstract words and symbols is essential 
to the formation of a philosophy of life. 

Research should also be utilized as a device to 
impart a moral lesson to the engineering student. On 
the one hand, through the results he obtains he should 
acquire the confidence that he too has the ability to 
contribute to the advancement of knowledge. On the 
other hand, through the lack of certainty about the 
rightness of the assumptions underlying his solution 
he should acquire a sense of humility in comprehend- 
ing the nature and limitations of man’s knowledge. 

66 pages. $1.00. MicA 55-688 
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TRANSVERSAL FILTERS AND PREDICTORS 
WITH POLYNOMIAL INPUT 


(Publication No. 10,283) 


Charles Royden Ammerman, Ph.D. 
Northwestern University, 1954 


This dissertation describes an investigation of the 
characteristics of a particular class of transversal 
filters and predictors. The filters of interest are 
those whose design is based on the fitting of an ana- 
lytic function to the distribution of voltage along the 
delay line, intrinsic to a transversal filter. 

After the simple case of prediction without filter- 
ing is briefly discussed, means of filtering is intro- 
duced by approximation of the existing voltage with a 
finite series expansion. The fit of the approximating 
function may be continuously adjusted so as to satisfy 
at all times a condition of least mean squared differ- 
ence between approximating function and existing 
voltage. For power series expansions this is ac- 
complished by linear transformations of voltages 
appearing at taps on the delay line. Difficulty is en- 
countered here in obtaining sufficient accuracy in the 
transformation with reasonable number of taps. 

If the approximating function is a series of 
orthogonal polynomials, the transformations are con- 
siderably simpler to calculate. If, in addition, the 
polynomials are orthogonal with respect to summation 
(for discrete variable) then there is no error inherent 
in the calculations caused by the use of a small number 
of taps. 

The general theory is discussed, and then some 
examples are considered. The examples include the 
following: 


(1) Taylor series, expanded about the time 
corresponding to the delay line input. 

(2) Taylor series, expanded about delay line 
center. 
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(3) Taylor series with weight function emphasiz- 
ing input end of delay line, expanded about 
input. 

(4) Same as (3) but expanded about center of line. 

(5) Series of Tchebycheff polynomials. 

(6) Series of Legendre polynomials. 

(7) Series of polynomials with weight function 
emphasizing input end of delay line. 


In all cases the series are to be finite; i.e., all 
terms above a certain degree are set equal to zero. 
The filtering effect of various series approxima- 
tions is investigated by calculating the response to a 
pulse, a sinusoid, and random noise. 
298 pages. $3.73. Mic 55-82 


PLASMA FLUCTUATIONS IN 
CROSSED ELECTRIC AND MAGNETIC FIELDS 


(Publication No. 11,239) 


Hugh Wallace Batten, Ph.D. 
University of Michigan, 1955 


This study is an investigation of the electrical 
fluctuations associated with a gas discharge in a mag- 
netic field. The study is both theoretical and experi- 
mental. The theory is divided into two parts: a study 
of the ion fluctuations and a study of the electron 
fluctuations. The theory on ion fluctuations is a natu- 
ral generalization of the work by Tonks and Lang- 
muir; it extends their work to include the presence of 
a magnetic field, ion drift, and ion collisions. A dis- 
persion relation is derived, and such quantities in the 
solution as the velocity and path of the ions, the 
electric field, and the space-charge densities are 
studied. It is shown that: (1) the plane waves in the 
plasma are polarized in the direction of propagation, 
(2) the ion orbit in velocity space is an ellipse, 

(3) the fluctuations introduce a mobility, and (4) there 
is no electric field associated with waves at the ion 
cyclotron frequency. 

The theoretical study of electronic disturbances is 
not as extensively treated as the ionic disturbances 
since the former has been more completely covered 
in the literature. However, the low-frequency waves 
propagating normally to the magnetic field are studied 
in some detail. It is shown that these waves can grow 
as they propagate, that they tend to propagate in the 
direction of electron drift, and that their velocity of 
propagation approximates the velocity of electron 
drift. These arguments are in agreement with the 
experiments. 

The experimental studies were undertaken in an 
especially designed diode. Probes were introduced 
into the plasma region of the glow discharge in this 
diode, and the fluctuating electrical signals on the 
probes were studied. The parameters that were 
varied included the type of gas, pressure in the dis- 
charge, magnetic field, power input, type of probe, 
and probe location. The power spectrum of the 
fluctuations was studied over a broad frequency 


range, and the correlation between the fluctuations on 
neighboring probes in the discharge was investigated. 
The power spectrum shows a high level continuous 
amplitude over the entire frequency range studied 
(0.5 to 4,000 megacycles per second in some cases). 
A careful study of discharges in hydrogen and helium 
near the ion cyclotron frequency showed a sharp dip 
in the spectrum at that frequency. The amplitude of 
power spectrum increases at all frequencies with a 
decrease in pressure; the low-frequency amplitude 
increases with an increase in magnetic field. 

The experimental data taken to correlate the 
fluctuations on two neighboring probes show that the 
fluctuations on the “downstream” probe are delayed 
in time with respect to the “upstream” probe. This 
delay is determined by cross-correlating the fluctu- 
ations on the two probes. The velocity and direction 
of propagation for the low-frequency fluctuations are 
determined in this way. The results show that the 
direction of propagation is approximately that of the 
electron drift, and the velocity of propagation is 
somewhat less than the Lorentz drift velocity. 

157 pages. $1.96. MicA 55-689 


PREDETERMINATION OF THE SOUND 
PRESSURE LEVELS OF MAGNETIC NOISE 
IN MEDIUM INDUCTION MOTORS 


(Publication No. 11,272) 


Edward Erdélyi, Ph.D. 
University of Michigan, 1955 


Polyphase induction motors of all sizes are fre- 
quently the sources of disturbing noises of either 
mechanical, aerodynamical or electromagnetic origin. 
The purpose of this thesis is to develop an analytical 
method for calculating sound pressures of the so- 
called magnetic noise caused by the forced vibration 
of induction motor frames. These vibrations are the 
result of radial force waves rotating about the bore 
of induction motors. The force waves arise when- 
ever the airgap flux contains two harmonic compo- 
nents with pole pairs differing by a small integer. 

In the majority of publications to date the recom- 
mendations for designs of low magnetic noise level 
induction motors are intimately related to the ques- 
tion of slot combinations. The work of P. L. Alger, 
who was the first to attack the problem in its entirety, 
is reviewed and the inadequacies of his pioneering 
single-ring theory is discussed. It is believed that 
this is the first time that a method is presented 
treating analytically all phases of the electromagnetic, 
engineering mechanics and acoustic aspects of the 
problem. 

First an analysis of the electromagnetic conditions 
in the airgap is developed for the calculation of the 
frequency, mode and amplitude of the force waves 
acting on the components of the induction motor. - 
Following certain simplifying assumptions the natural 
behavior and the forced response of a line of induction 
motors is analyzed. As a preliminary step the elastic 
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and kinetic energies of the parts of induction motor 
stators are developed, and then the differential equa- 
tions of motion are determined by the use of La- 
grange’s equations. In the acoustic part the wave 
equation for sound pressures near the induction 
motor is solved by a Fourier transform method. To 
this end, the motor is replaced by an infinitely long 
cylinder vibrating over a restricted span of its 
length. 

In each instance the theory is applied to the 
analysis of a 30 HP, 4-pole, 440 volt, 3-phase, 1,780 
r.p.m., 60 c.p.s., squirrel-cage induction motor. 
Detailed numerical solutions are obtained for the 
force waves, resonant frequencies, forced response, 
and sound pressure levels of the above experimental 
motor for different operating conditions. 

The experimental part deals with the arrange- 
ments and equipment for studying the natural be- 
havior of the induction motor. Test conditions for 
recording the motor noise in the anechoic room are 
described. The results of the acoustic analysis for 
different operating conditions are recorded. Nexta 
comparison of theoretical and experimental results 
is made, and it is noted that the average discrepancy 
of calculated and measured resonant frequencies in 
the lowest mode is of the order of 4 per cent. The 
measured sound pressure levels in the range cover- 
ing 1000 to 2000 c.p.s. were between 62 and 94 db. 
The maximum discrepancy of -4 db occurred at 
94 db. The minimum discrepancy at the 74 db level 
was 0.8 db. 

On the basis of the comparison of theoretical and 
experimental results it is concluded that a method is 
established for the calculation of natural frequencies 
and the predetermination of the sound pressure levels 
of magnetic noise in medium induction motors. A 
note of caution is introduced stressing the danger of 
transferring results for one design to that of an- 
other. It is emphasized that the analysis must be 
carried out individually for each type and design of 
machine if significant results are desired. 

318 pages. $3.98. MicA 55-690 


NONUNIFORM TRANSMISSION LINES AND THEIR 
APPLICATION TO IMPEDANCE MATCHING 


(Publication No. 10,914) 


Joseph Grafton Gurley, Ph.D. 
Princeton University, 1952 


The propagation of electromagnetic waves along a 
nonuniform (tapered) transmission line is investi- 
gated with the object of determining the optimum 
taper function to minimize the reflected energy. The 
fields on the nonuniform line are expanded in terms 
of partial fields, using at each cross section uniform- 
line wave types characteristic of that cross section. 
The amplitudes of these partial fields satisfy a set of 
linear differential equations, whose solutions can be 
interpreted aS waves experiencing attenuation and 
phase shift due to propagation, and cross-coupling 
due to the nonuniformities of the line. 


The reflection matrix of a loaded transmission 
line is shown to satisfy a first order nonlinear dif- 
ferential equation, which can be solved by successive 
approximations, treating the nonlinear term as a 
perturbation. 

For transmission lines having essentially only one 
mode of propagation, the theory developed here leads 
to results consistent with quasi-static transmission 
line theory, and in addition yields an explicit ex- 
pression for the logarithmic derivative of the charac- 
teristic impedance. 

A coaxial taper 8 inches long, to match a 20 ohm 
line to a 100 ohm line, was designed to minimize the 
square of the magnitude of the reflection coefficient, 
integrated over all frequencies above 1476 mc per 
sec, the frequency corresponding to an 8-inch wave- 
length. An experimental model gave essentially the 
predicted reflection, which does not exceed .005 
above 1500 mc. 

Tests on a section of 1 1/2” x 3” rectangular 
waveguide containing a tapered block of polystyrene 
indicated good agreement with one-mode theory. A 
tapered block designed, on a one-mode basis, to 
match polystyrene-filled waveguide to air-filled wave- 
guide resulted in a very small reflection coefficient 
throughout the band of operation for which it was 
designed. 63 pages. $1.00. MicA 55-691 


TRANSISTORS IN ANALOGUE COMPUTING 
(Publication No. 11,304) 


Branch Price Kerfoot, Jr., Ph.D. 
University of Michigan, 1955 


A revised system of electronic analogue computing 
is outlined in detail in which current is used as the 
variable. This computing method is referred to as 
Current Computing. The current-computing system 
employs operational amplifiers which have low input 
impedances, high output impedances, and high current 
gains. Transistor amplifiers can conveniently be de- 
signed to meet these conditions. The thesis investi- 
gates and evaluates the use of transistors in this 
system of computing. 

Suitable transistor amplifiers for a demonstration 
of current computing have been built and tested. Ar- 
rangements of the amplifier and suitable precision 
passive elements to perform the operations of iso- 
lation, multiplication by a constant, summation, inte- 
gration, and differentiation are presented and studied 
in the dissertation. Experimental tests with a three- 
stage direct-coupled junction transistor amplifier 
have produced waveforms which demonstrate the 
principles of current computing in these operations. 
The development of the transistor amplifier is dis- 
cussed, along with an outline of the method of phase 
and gain response control to assure stability with the 
use of 66 decibels of inverse feedback. The ampli- 
fier itself and the overall unit which performs each 
type of operation are considered as modified four- 
terminal networks in order to express analytically the 
manner in which they operate on the current variable. 
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Errors in this computing system are similar to 
the errors in any analogue system and are due to the 
use of physically realizable elements, both active 
and passive. The most significant sources of error 
have been resolved and their effects may be ex- 
pressed in terms of known and measurable system 
quantities for each computing operation. 

The accuracy of the computing unit is calculated 
from a comparison of actual signal output to the ideal 
output when an appropriate ideal input signal wave- 
form is assumed. This comparison yields an in- 
stantaneous fractional error which is averaged over 
a chosen period of time, usually the interval over 
which the computer solution is observed. The aver- 
aging process yields a single root-mean-square 
error figure for that interval. Typical numerical 
values are found for the particular transistor ampli- 
fier developed here. Other analogue systems, such 
aS one using vacuum-tube amplifiers, may uSe this 
same procedure to find the RMS error over an inter- 
val of special interest. 

Current computing is described as an effective 
method of utilizing the advantages and peculiar 
impedance properties of transistors in the field of 
electronic analogue computing. 

157 pages. $1.96. MicA 55-692 


ANALYSIS AND SYNTHESIS OF 
ELECTROCARDIOGRAPHIC LEADS 


(Publication No. 11,319) 


Richard McFee, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to devise a theory of 
electrocardiographic leads which takes into account 
not only the irregular shape of the body and conduc- 
tivity of its tissues, but also the dispersion of the 
electric forces throughout the heart. 

The basic tool used to attack this problem is the 
Reciprocity theorem. A unit current is introduced 
into the lead under consideration and the current field 
resulting in the heart is studied. It is shown that the 
effect of electric forces in the heart on the voltage in 
the lead is uniquely determined by this “lead field.” 
Thus, to analyze a lead it is only necessary to de- 
termine the nature of its lead field within the heart. 
Conversely, to synthesize a lead it is only necessary 
to make its field have the desired value within the 
heart. 

Many methods for analyzing leads are discussed, 
including the use of “Fluid Mappers” and manikins 
made with “Teledeltos” paper. 

Two general methods for synthesizing leads are 
presented, an approximate and an exact, mathemati- 
cal, method. 

With the latter approach it is found that a “uni- 
polar” type lead may be synthesized for which the 
effective location of the exploring electrode is within 
the body, near the heart, despite the fact that all 
lead electrodes are on the body surface. 


An exact definition of the accuracy of a lead anda 
lead system is made. The accuracy of a unipolar 
chest lead, as determined from a fluid mapper pat- 
tern, is found to be 92%. A similar estimate for the 
accuracy of the Einthoven triangle yields the figure 
76%. 

It is concluded that the Reciprocity theorem not 
only furnishes a means of accounting for the dis- 
persion of the heart’s electric forces, as desired, but 
also serves as an excellent basis for a theory of 
electrocardiographic leads. 

89 pages. $1.11. MicA 55-693 


OBSERVATIONS OF RADIO EMISSION FROM 
THE SUN AT 200 MC/SEC AND THEIR RELATION 
TO SOLAR DISK FEATURES 


(Publication No. 9920) 


Leif Owren, Ph.D. 
Cornell University, 1954 


Solar observations at the frequency of 200 Mc/s 
with radiometer and radio interferometer from April 
1950 through December 1952 are described and com- 
pared with observed visible solar features. 

The basis for measurement of random noise sig- 
nals is reviewed. The radiometer equipment, ob- 
serving techniques, and reduction methods are 
described. Three solar components are recognized: 
quiet sun radiation, enhanced continuous emission, 
and bursts, and methods are given for measuring the 
energy content of enhanced emission. The instru- 
mental and observational errors affecting such meas- 
urements are discussed. A system for visual esti- 
mates of the average frequency and amplitude of 
common bursts is described, and a classification 
system for distinctive solar events developed. The 
main forms of solar radio emission are discussed, 
in particular outbursts, enhanced radiation, and fad- 
ing in the latter. 

Results of solar radio interferometer observations 
at meter wavelengths are reviewed, the theory of the 
spaced antenna interferometer of the meridian type 
developed, and the errors in position determinations 
discussed. Special consideration is given to ex- 
tended sources. The equipment used, its particular 
errors, and the reductional techniques are described. 
Two different methods adopted for determination of 
burst source position lines are set forth, and the re- 
sults of observations of 2 outbursts and 56 burst 
sources given. In at least 75 per cent of all cases the 
observations are consistent with the hypothesis that 
the sources of bursts and enhanced continuous 
emission coincide. The distribution of the burst 
sources indicates a polar diagram for the 200 Mc/s 
enhanced radiation with a total half-width of the order 
of 90 degrees. 

Cornell radio observations at 200 Mc/s for 2 1/2 
years have been compared with observations of solar 
flares made or compiled at the McMath-Hulbert Ob- 
servatory of the University of Michigan, and 78 per 
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cent of the flares were found to be accompanied by 
radio events. Fully developed radio eruptions have 
two distinct features: a major burst occurring at the 
start of the flare, and a noise storm beginning at or 
after flare maximum. The properties of flares as- 
sociated with radio emission are discussed. Out- 
bursts (major bursts) and onsets of noise storms are 
found to have peculiar characteristics including slow 
rise to maximum, long duration, multiplicity, and 
high concentration to the center of the solar disk. 
The distribution of 70 such flares also suggests a 
polar diagram for the radio emission about 90 de- 
grees wide. 

Comparison of burst source positions with solar 
disk features shows that enhanced radiation is as- 
sociated with active solar regions. Comparison of 89 
noise storm periods with observed solar regions 
further demonstrates that enhancements do not de- 
pend in a simple manner on any single, observed 
feature such as sunspots, but indicates that flare ac- 
tivity is of great importance. A study of the rela- 
tions between daily 200 Mc/s flux and solar disk fea- 
tures suggests that calcium plages represent a better 
indicator of radio emission than sunspots. 

Observational evidence for the irregular struc- 
ture of coronal regions is reviewed, and forms the 
basis for a radio model. This model is used to dis- 
cuss emission mechanisms for major bursts and the 
origin of fading in enhanced radiation. It is found 
that plasma oscillations excited in irregularities by 
fast particle streams as well as relativistic elec- 
trons associated with the solar cosmic-ray compo- 
nent could generate major bursts, the former hy- 
pothesis being favored. Observational evidence is 
given for the solar origin of fading in enhanced radi- 
ation, and the occurrence of fading is explained in 
terms of scattering in coronal irregularities. Scat- 
tering in persistent as well as transient irregulari- 
ties is discussed. 

A solar radio interferometer constructed at the 
Department of Terrestrial Magnetism, Carnegie In- 
stitution of Washington, is described, and the possi- 
ble origin of short period fluctuations in the position 
of a discrete solar source observed with this instru- 
ment discussed. 304 pages. $3.80. MicA 55-694 


STABILIZATION OF BREAKDOWN VOLTAGE 
AND ITS APPLICATION IN 
MEASURING SMALL CURRENTS 


(Publication No. 10,988) 


Abdul Basir Pal, Ph.D. 
Princeton University, 1949 


This work concerns with sparks at low pressures 
of the order of a few mm. Hg. Aa a 

In 1903, J. S. Townsend deduced the following well- 
known equation for a steady-state dark discharge: 
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This explained the experimental curves ng vs. 46 for 
various arbitrary values of X/p, where X is electric 
field in volts/cm. and p is gas pressure in mm. Hg. 
It also gave an approximately correct criterion for a 
spark discharge, namely, 

a = p. ee-B )é 
which makes ng=~= in eqn.(1), and so explaining the 
sudden rise of current accompanying a spark. The 
applied voltage(= X.6, assuming no space-charge 
distortion in field) corresponding to a and B which 
satisfy eqn.(2) is called the “threshold voltage,” say 
E,. 

The following five serious objections have been 
raised to the above theory of spark discharge, given 
by Townsend: — 

(1). Nature of the coefficient 8 is fictitious, since 
positive ions cannot ionize gas molecules by collision 
under the conditions of a spark discharge. Further- 
more, other alternative theories can also explain the 
ng vs.6 curves within the limits of experimental 
accuracy, and they introduce coefficients which have 
widely different physical meanings. 

(2). The dependence of E; on the nature of cathode 
material is not explained. 

(3). Townsend’s criterion for a spark discharge 
involves a transient state, since ng »>~ very rapidly 
at breakdown, although eqn.(1) is deduced on the 
assumption of a steady-state discharge condition. 











Hence, Townsend’s reasoning in deducing the spark 
criterion is mathematically unsound. 

(4). The dependence of E; on the intensity of 
initial ionization is not clear. 

(5). The minimum time lag of a spark is shown to 
be of the order of 10~° second on Townsend’s theory. 
Experiment shows this is true only for the sparks at 
low pressures of the order of afew mm. Hg. The 
value of time lag at atmospheric pressures is found 
to be of the order of 107°’ second. This shows the so- 
called “Townsend Mechanism” does not hold for 
sparks at high pressures. 

To meet objections (1) and (2), Loeb introduced 
the idea of a general coefficient “y” and put the equa- 
tion of dark discharge in the form: 


Rin ... 
"1 = v.(e%6- 1) 


To meet objections (3) and (4), Loeb introduced 
the concept of a “threshold current,” which we have 
denoted by i,. It is the maximum steady-state cur- 
rent flowing in the tube just before a spark. 

Schade has also introduced the concept of another 
critical current, which we have denoted by is. It is 
the maximum value attained by the electronic current 
at cathode during the development of a spark before 
space-charge distortion of field becomes serious. 

Loeb did not measure or even State a value for 
the critical current i,. Schade also did not measure 
the critical current i,, although he assumed its value 
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to be of the order of 10° amp. for the usual 1 cm. 
gap between electrodes and a gas pressure of a few 
mm. Hg. 

As long as the two critical currents (i, and i,) re- 
main unknown, the theory of spark discharge at low 
pressures is incomplete. The writer has succeeded 
in measuring the orders of magnitude of these two 
critical currents. For tubes having electrodes spac- 








ing of about 5 cm. and containing argon at 8.5 mm. 


Hg, the value of ie is found to be of order 107° amp. 
This conclusion is based on the results of six differ- 
ent methods by which it is possible to find the order 
of ie. The value of i, is found to be of order 107° 
amp. and not 10~° amp. as assumed by Schade. The 
writer’s estimate also checks up with Schade’s 
theory, if we measure the value of i, (current due to 
initial ionization) and the formative time lag at E=E,. 
(See chapter 3, section 4.) 

It has been found very difficult to stabilize the 
breakdown voltage, as itis very sensitive to impuri- 
ties. This practical difficulty has been overcome by 
using zirconium electrodes in argon (8.5 mm. Hg 
pressure). The writer has devised a special tech- 
nique for “cleaning” the cathode surface, which 
succeeds remarkably well in stabilizing the break- 
down voltage (see chapter 2, section 4). 

A glow tube with a stabilized breakdown voltage 
can be used to measure photo-currents. The simple 
circuit used for this purpose does not give reliable 
results for photo-currents below 107*° amp., and the 
exposure time to light may become several hours. 
The writer has devised certain improved methods 
which can measure small photo-currents of the order 
of 10~”° amp., requiring an exposure time of only a 
few minutes. (See chapter 4, pp. 94-100. ) 

To sum up, the writer has made the following 
four main contributions to the theory of spark dis- 
charge at low pressures and its applications: — 

1. Stabilization of the breakdown voltage. 

2. Measurement of Loeb’s “threshold current,” 

le. 

3. Measurement of Schade’s critical current, 

4. Improved methods of measuring small photo- 

currents, up to 107** amp. 
131 pages. $1.64. MicA 55-695 


MICROWAVE DIELECTRIC MEASUREMENT 
METHODS FOR LIQUIDS AND SOLIDS 


(Publication No. 11,037) 


William Harman Surber, Jr., Ph.D. 
Princeton University, 1948 


In the microwave frequency region, the dielectric 
properties of matter are normally determined from 
measurements made upon a sample of the material 
which is completely enclosed within a section of co- 
axial transmission line, hollow wave guide, or some 
form of resonant cavity. The measurement equip- 
ment and dielectric specimen must, in general, be 


considered as a distributed parameter system and 
analyzed in terms of the general electromagnetic 
wave equations. The methods using transmission line 
techniques, some of which are discussed in this 
paper, appear to provide the most widely applicable 
experimental procedure since essentially the same 
equipment may be used over the entire range of values 
of dielectric constant and loss factor normally en- 
countered. 

The characteristic parameters of hollow metallic 
wave guides containing a non-ideal dielectric medium 
are expressed in terms of a dissipation factor, D, the 
effect of which is analogous to that of the loss tangent 
of the medium, tan 6 =e”/e’, for propagation through 
an unbounded medium or in the TEM mode along co- 
axial or two-wire transmission lines. A set of uni- 
versal curves may then be constructed for the vari- 
ation of the wave guide parameters as functions of the 
dielectric loss factor (or effective conductivity of the 
medium) in terms of D. These curves are independ- 
ent of the dielectric constant, €’, and of the fre- 
quency and mode of operation. 

An experimental method is described for the 
measurement of the dielectric constants of medium 
and high loss liquids using a variable length of liquid 
dielectric column contained in a section of wave guide 
or coaxial line and terminated by a perfectly reflect- 
ing plane. The variation in magnitude of the reflec- 
tion coefficient with the dielectric sample length is 
observed with a unidirectional coupler. An exact 
analytical expression is then developed for the de- 
termination of the constants of the medium using e€’ 
and D as the primary independent parameters instead 
of €’ and tan §. A graphical method of determining 
the loss parameter is also given. 

For low loss liquids, a slotted line and probe must 
be used as a detector instead of a unidirectional 
coupler. The equations used to compute the dielec- 
tric constants may be considerably simplified in this 
case by suitable approximations, but corrections 
must be made to account for the effects of the appa- 
ratus losses. By modifying the experimental tech- 
nique Slightly, the corrections caused by circuit 
losses at the input and at the termination of the liquid 
cell may be eliminated. 

A group of methods is described for the determi- 
nation of the dielectric constant and loss factor of 
solids, using standard wave guide or coaxial trans- 
mission line components. The experimental pro- 
cedures outlined for the various dielectric loss re- 
gions are selected so that the wave guide equations 
assume a relatively simple form, thus facilitating 
the computation of results. 

In order to obtain reasonable accuracy for the de- 
termination of the loss factor of low loss media using 
only standard wave guide components, it was found 
to be necessary to adjust the circuit operation to ob- 
tain maximum power absorption by the dielectric 
sample. A frequency variation method of securing 
this maximum loss sensitivity is described and ana- 
lyzed, the equipment being the same as that used for 
medium and low loss materials. 

A set of experimental values is given for the di- 
electric constants of a group of plastics at 24,000 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





990 ENGINEERING 





megacycles as determined by two methods. The 
various wave guide component losses are also de- 
termined experimentally for the 24,000 megacycle 
region, and a brief analysis is made of the junction 
loss when two sections of guide are coupled by a 
flange-flange butt joint. 

The equations for the characteristics of a wave 
guide containing a dissipative dielectric medium are 
summarized and generalized to apply to the case of a 
magnetic medium having an arbitrary complex p and 
€. The effects of a dissipative dielectric medium on 
the wave guide operation for the region at and below 
the conventional out-off frequency are also briefly 
considered. 190 pages. $2.38. MicA 55-696 


ENGINEERING MECHANICS 


ON SOME PROBLEMS. IN 
BENDING OF THICK PLATES 


(Publication No. 11,280) 


Daniel Frederick, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to extend the theory 
for the bending of plates developed by E. Reissner in 
1945 to include the stability of plates and to solve 
some specific problems. The problems considered 
were (a) the buckling of a uniformly compressed rec- 
tangular plate simply supported along two opposite 
sides perpendicular to the direction of compression 
and having various edge conditions on the other two 
sides (b) the buckling of a uniformly compressed cir- 
cular plate with various edge conditions (c) the axi- 
ally symmetric bending of a finite circular plate on 
an elastic foundation under a uniform loading (d) the 
axially symmetric bending of a finite circular plate 
with no foundation (e) the non-symmetric bending of a 
clamped circular plate with no foundation due to an 
eccentric concentrated load (f) the non-symmetric 
bending of an infinite plate on an elastic foundation 
with a rigid circular inclusion, and (g) the non- 
Symmetric bending of a finite circular plate on an 
elastic foundation. 

In Chapter I, the governing equations for the 
bending and extension of plates are developed includ- 
ing inertia terms and shear stresses applied to the 
top and bottom faces of the plate. Following this, a 
discussion of the magnitude of the various correction 
terms is presented. The results show that the shear 
correction term is the dominant one. 

In Chapters II, III, IV and V, the problems listed 
above are solved and the results are compared nu- 
merically with the classical theory. For the case of 
the axially symmetric bending of a circular plate of 
radius a with no foundation under a uniform pressure 
over a Circular area of radius b, the results are 
compared with experimental data. The experimental 
results show that, for a/h=8, the classical and 


Reissner’s theories essentially agree for a/b = 16. 
Also for, 2 a/h __ 8, Reissner’s theory gives 
accurate results. 

The study of the stability problems in Chapter V 
shows that the correction terms can be significant. 
In addition, the specification of the third boundary 
condition can be important. This was illustrated in 
the example of a rectangular plate by considering a 
simply supported edge with Mxy = 0. 

In conclusion, it can be stated that the shear de- 
formation and normal pressure correction terms can 
be significant for thick plates. The thickness-length 
parameter at which the corrections become impor- 
tant can be determined from the curves presented in 
the thesis for each specific problem. Also, the 
singularities which arise in concentrated force prob- 
lems with the Reissner theory may be different from 
those as given with classical theory. 

133 pages. $1.66. MicA 55-697 


A STUDY OF WIND FORCES ON SUSPENDED 
CABLES AND RELATED STRUCTURES 


(Publication No. 11,356) 


Joseph Francis Shea, Ph.D. 
University of Michigan, 1955 


The causes of the vibration of a structure ina 
wind may be grouped into three basic classes: (I) The 
Karman Vortices; (II) The variation of the steady 
state wind forces with angle of attack, together with 
certain dynamical properties of the structure; (III) 
Discontinuities or velocity gradients in the wind near 
the structure. This study develops a method of 
analysis for problems of this type. The continuous 
structure is replaced by a lumped system having the 
same degrees of freedom and frequencies as a Single 
mode of motion of the structure. 

The method is applied both analytically and ex- 
perimentally to the large amplitude, low frequency 
oscillation of aerial cables known as “dancing.” The 
experiments proved that dancing is caused by the 
steady state wind forces, not the Karman Vortices. 
An analytic stability criterion is developed based on 
static wind tunnel measurements of the wind forces 
acting on the cable cross section. The criterion 
shows that at least two degrees of freedom are needed 
to describe the motion, a point overlooked in earlier 
studies. The stability criterion is verified experi- 
mentally. 

In order to apply the method, the natural frequen- 
cies of the individual modes of motion must be known. 
The equations of motion of a cable oscillating about 
its sag equilibrium position are solved. The results 
show that the frequencies of the odd vertical modes 
differ from those predicted on the basis of the usual 
first approximation. For the sagged cable the even 
harmonic vibrations in either the pendulum or verti- 
cal modes have the same frequency. The odd har- 
monic vibrations for the two types of modes have dif- 
ferent frequencies, the vertical mode frequency vary- 
ing with sag. 
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The method is also applied to the vibration of 
suspension bridges, another Class II instability, and 
to the vibration of a cable partially shielded from the 
wind by another cable, a Class II instability. 

124 pages. $1.55. MicA 55-698 


ENGINEERING, METALLURGY 


AN INVESTIGATION OF INTERGRANULAR 
OXIDATION IN SOME STAINLESS STEELS 


(Publication No. 11,303) 


Robert Eugene Keith, Ph.D. 
University of Michigan, 1955 


Stainless steels are among a number of types of 
alloys which are known to be subject to preferential 
attack at grain boundaries under oxidizing conditions. 
The purpose of this investigation was to study the ef- 
fects of time, temperature, and minor changes in 
alloy composition upon the severity of intergranular 
oxidation brought about by exposure at temperature 
to dry air under flow conditions, and to determine 
whether the compositions of intergranular oxides 
differed appreciably from surface oxides. 

Specimens of eight heats of type 310 (25 Cr - 20 
Ni) and one heat of type 309 (25 Cr - 12 Ni) stainless 
steels, the latter being stabilized with Nb, were oxi- 
dized for times between 10 and 100 hr at tempera- 
tures between 1600° and 2000°F. A metallographic 
method was devised to measure quantitatively the 
severity of intergranular oxidation in tested speci- 
mens. X-ray powder patterns were made of ex- 
ternal scales from selected specimens. Intergranu- 
lar oxides were analyzed by means of a technique of 
successive etches coupled with reflection electron 
diffraction measurements. 

It was found that intergranular oxidation in the 
stainless steels investigated increased in severity 


with both time and temperature of exposure to oxi- 
dizing conditions. No differences in severity of inter- 
granular attack were attributable to differences in 
compositions of the alloys. External scales were 
found to consist, in general, of two phases: a rhom- 
bohedral sesquioxide phase identified as Cr20;, Fe.Os, 
or a solid solution of the two; and a high-parameter 
(8.42 kX) spinel phase most probably MnCr.Q,. Ina 
few instances, a low-parameter (about 8.37 kX) spinel 
phase was also observed. At alloy Mn contents of 
less than one to one and one-half percent, the high- 
parameter spinel phase was not found in more than 
trace amounts. The same phases found in the ex- 
ternal scales were also found in the intergranular 
oxides, but the precision of the electron diffraction 
method was not sufficiently great to permit closer 
identification than merely as being spinel or rhombo- 
hedral phases having lattice parameters somewhere 
within the expected ranges. The effect of the exist- 
ence of a preferred orientation in the alloy prior to 
exposure was found to be that the severity of inter- 
granular oxidation was reduced, but at the expense 

of accelerated surface oxidation. 

The mechanism of intergranular oxidation is be- 
lieved to be essentially an intergranular diffusion 
mechanism complicated by compound formation. 
Preferential attack is observed at grain boundaries 
because of the nature of the grain boundary itself, in- 
volving as it does a widened lattice interval, and thus 
creating an easier diffusion path than the grains them- 
selves offer. Oxides eventually form in exposed 
grain boundaries because the boundaries also act as 
areas of concentration of easily oxidizable alloying 
elements. The presence of these grain boundary 
oxides is believed to result in more rapid grain 
boundary diffusion of O than would otherwise be the 
case. A further requirement for intergranular oxi- 
dation to take place is that the external scale must be 
one which is formed to an appreciable extent by an- 
ionic transport, for otherwise it would be difficult to 
maintain the concentration of O ions at the metal- 
oxide interface necessary for intergranular diffusion. 

225 pages. $2.81. MicA 55-699 
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THE WORK OF THEODORE GERICAULT 
(1791-1824) 


(Publication No. 10,888) 


Lorenz Edwin Alfred Eitner, Ph.D. 
Princeton University, 1952 


The object of the thesis is the reconstruction of 
the preserved or recorded work of Gericault and the 
study of the master’s stylistic development. The 
basis upon which its text rests is the catalogue of 
Gericault’s paintings and drawings which comprises 


a total of 1074 works arranged in chronological 
order. 

Two main problems confronted Gericault in his 
work, and these are investigated in considerable de- 
tail. The first problem was essentially one of style; 
it involved the choice between a monumentally effec- 
tive, primarily sculptural stylization and a less 
formal, realist and colorist stylization. The second 
problem was one of content; it involved the choice 
between the dignity and permanence of ancient or 
timeless subjects and the interest of immediate 
modernity. In each of his major works, Gericault 
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approached these problems, and in his solution of 
them lies his art-historical significance. 

The active life of Gericault embraced the period 
from about 1808 until 1823. Within this period (which 
coincides with the decline of Davidian classicism and 
the emergence of Romantic currents), it is possible 
to distinguish several separate phases of his develop- 
ment. The earliest of these (1808-1812), covers the 
time of his studies under two different teachers, 
Carle Vernet, the painter of elegant genres, and the 
severe, mannerist-classicist Guerin. Both of these 
rather brief periods of training had a distinct effect 
on the subsequent direction of Gericault’s art. 
Through Vernet, he came into early contact with an 
essentially anti-classicist, “modern” current of 
genre realism, derived largely from English and 
from eighteenth century sources. Through Guerin, 
on the contrary, Gericault absorbed the theoretical 
“science” of the Davidian school, its intensive inter- 
est in figure construction and composition, and its 
monumental conception of heroic subjects. The two 
divergent tendencies which Vernet and Guerin repre- 
sented mark the opposite poles between which the line 
of Gericault’s subsequent development was to vacil- 
late. The rather numerous extant works which be- 
long to this earliest period, both academic studies 
and more independent projects, have never been 
closely studied and are here presented fully for the 
first time. 

The second main phase of Gericault’s develop- 
ment (1812-1816) is marked by his reaction against 
classicist doctrine and by the production of his first 
independent works of major importance. In the 
“Charging Chasseur” of 1812, Gericault reacted with 
an emphatically colorist and dynamic style, and with 
a modern, national subject, to the static and linear 
classicism of Guerin. The influence of the Baroque 
masters, of the Venetians and the Flemings, whom 
Gericault copied at the Louvre at about this time, 
were important factors in this reaction. His “revolt” 
against classicism, however, was by no means com- 
plete, perhaps not even fully conscious. Gericault 
continued throughout this time to attempt severely 
constructed figural compositions and even mythologi- 
cal subjects. While experimenting with various possi- 
bilities of style, he also carried on casual realist 
studies, and painted in what might be called his 
“little manner” a large number of portraits, horses, 
animals, and landscapes. Toward the end of this 
second phase, Gericault returned once more, in the 
“Wounded Cuirassier” of 1814 and a series of re- 
lated works, to a more emphatically corporeal, 
ponderously static style. 

The Italian sojourn of 1816-1817 accentuated this 
new movement toward a primarily sculptural styli- 
zation and away from colorism. The year in Italy 
was an episode of highly disciplined concentration on 
problems of pure style. It represented in certain re- 
spects a continuation of Gericault’s classical studies 
prior to 1812, a fact borne out by his Italian mytho- 
logical compositions, many of which resume motifs 
which had occupied him during that earlier period. 
The predominant influences on Gericault at this time 
were Michelangelo, Raphael and the Italian masters 


of the Baroque. Under their inspiration, he at- 
tempted a monumental, many-figured composition, 
the “Riderless Horse-Race,” developing it from a 
modern picturesque genre into a heroic, timeless 
vision. 

The period which followed the Italian sojourn was 
one of renewed experimentation and of freer expan- 
sion. Gericault continue” on the one hand, to search 
for a monumental composition, but he had become 
increasingly interested once more not only in specifi- 
cally modern themes, but also in the possibilities that 
lie in a more subtle realism of color, texture and 
atmosphere. Thus he projected heroic histories and 
at the same time lithographed military anecdotes, and 
wavered, in his monumental projects (the “Cattle 
Market,” the “Battle,” the “Murder of Fualdes”) be- 
tween antique and modern themes, between ideali- 
zation and insistent surface realism. The “Raft of 
the Medusa” (1818-1819) which eventually grew out of 
these struggles still reflected this vacillation in its 
extremely gradual evolution, documented by an ex- 
tensive series of preliminary studies which are fully 
analyzed here for the first time. 

The phase which followed this great exertion 
(1820-1822) was marked by Gericault’s temporary 
abandonment of monumental painting. In its stead, 
he experimented with lithography and with watercolor, 
media that lend themselves to work of small scale, 
minute finish and considerable realism of detail. 
This period coincided with his prolonged stay in Eng- 
land, during which he received suggestions chiefly 
from the English painters of portraits, landscape and 
sporting subjects. He continued at the same time to 
exploit new possibilities of subject matter and of 
style. From this period date his dramatic animal 
compositions, his oriental subjects, his few ventures 
into Romantic medievalism and his more significant 
attempts at what might be termed a kind of social 
realism. 

The brief period which intervened between his re- 
turn from England, in 1822, and his death, in Jan- 
uary 1824, produced as its most significant works, 
in the sense of developmental continuity, a number of 
projects for monumental canvases of modern sub- 
jects. Gericault largely abandoned the colorism of 
his English period in favor of a reduced palette and 
reverted to a more insistent sculptural modelling. 
The subjects which he now meditated indicate a more 
clear-cut political intent that had the “Medusa” and 
his other previous modern themes. 

808 pages. $10.10. MicA 55-700 








THE RELIGIOUS PAINTINGS OF 
GIOVANNI BATTISTA GAULLI: 
VOLUME I. TEXT. VOLUME II. ILLUSTRATIONS. 


(Publication No. 11,271) 
Robert Enggass, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to determine the 
corpus of Gaulli’s existing religious paintings, to 
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establish the chronological development of those 
works, and, on the basis of this information, to ana- 
lyze the artist’s stylistic evolution. 

Apart from such customary information as loca- 
tion, size, medium, condition, etc., the catalogue 
raisonné is devoted to an examination of the large 
body of relevant documentation which, in several in- 
stances, throws new light on the dating problem. 

The selective individual bibliographies given with | 
each picture, which stress source material, help to 
indicate the strength or weakness of the attribution. 
In the catalogue may be found a small number of 
hitherto uncited works, and in the section on false 
attributions, a considerably larger group of paintings 
has been withdrawn from the body of the artist’s au- 
thentic works. 

In the text, an analysis of the style of the docu- 
mented works provides the basis for such attribution 
and dating as must rest on internal evidence. 
Gaulli’s style has been traced through three major 
periods. The works which the artist did from the 
time of his arrival in Rome until the commencement 
of the Gesu frescoes reveal a vacillation between the 
academic Baroque tradition, as exemplified by the 
School of Bologna eclectics, and the Venetian- 
Flemish tradition as practiced by such artists as 
Rubens and van Dyck. During the period from 1672 
to 1685, when Gaulli was at work on the frescoes of 
the Gesu, his style, under the strong influence of 
Bernini’s sculpture, reached the crest of its High 
Baroque development. An examination of source ma- 
terial has led me to conclude that the general design 
for the artist’s most famous work, the fresco on the 
vault of the nave of the Gest, was suggested to him 
by Bernini. A study of the works done in Gaulli’s 
final phase, from the conclusion of the Gesu complex 
until the artist’s death in 1709, indicates a movement 
towards paler and dryer tonalities, accompanied by a 
Slackening of the expressive content of the works. A 
number of hypotheses have been examined to dis- 
cover the reason for this decisive change in the 
artist’s manner. 

While iconographic problems have not been 
stressed, considerable new material appears in the 
text, particularly in regard to the frescoes in the 
churches of S. Agnese and the Gesu. For the dis- 
cussion of the artist’s life, I have drawn on un- 
published material found in the archives of the 
Academy of S. Luke in Rome. The volume of illus- 
trations includes many paintings for which no pub- 
lished photographs exist. 

414 pages. $5.18. MicA 55-701 


THE ILLUSTRATION OF 
THE HEAVENLY LADDER OF JOHN CLIMAX 


(Publication No. 10,964) 


John Rupert Martin, Ph.D. 
Princeton University, 1947 


The Heavenly Ladder, written by St. John Climax 
about the end of the sixth century, represents 


perfection in the monastic life as a ladder of thirty 
rungs, the ascent of which assures a monk of salva- 
tion. Chapter I of this study considers the known 
facts of the author’s life, the content of the work and 
the transmission of the text. 

Illustrated Greek manuscripts of the treatise show 
little agreement in their selection of scenes, except 
for the two frontispiece miniatures -- the picture of 
the heavenly ladder and the author portrait -- which 
are discussed in Chapter II. Two traditions may be 
distinguished in the representation of the ladder. The 
first, which appears in manuscripts as early as the 
ninth century, is a perpendicular ladder forming part 
of the table of contents. The second type is seen in 
codices of the eleventh century and later, and is a 
scenic composition of monks ascending a ladder. 
This scene, which incorporates details from the Last 
Judgment, was doubtless invented as a monumental 
composition in the eleventh century and was adapted 
by miniaturists as a book illustration. The author 
portrait is derived from the traditional pictures of 
the Evangelists, and probably does not preserve the 
actual likeness of John Climax. 

In Chapter III the cyclic illustrations of the trea- 
tise is examined. There are three principal recen- 
sions, the first being represented by the Climax 
manuscript in Princeton, the second by Vat. gr. 394 
and Stauroniketa 50, and the third by Sinai 418. The 
Princeton codex, dated 1082, is illustrated chiefly by 
scenes of monastic life, some of which are borrowed 
from a lost series of “hermit pictures.” Vat. gr. 394 
is likewise of the eleventh century, many of its illus- 
trations being copied in the thirteenth century in 
Stauroniketa 50. This recension is allegorical in 
character, with numerous personifications of virtues 
and vices, but also includes a few scenes of hermits. 
Sinai 418, a codex of the twelfth century, again 
stresses illustrations of monastic life, which how- 
ever bear little relation to those of the Princeton 
Climax. None of the three recensions can have origi- 
nated before the eleventh century. Notice is also 
taken of a few provincial manuscripts with incomplete 
cycles. A special group is made up of manuscripts 
containing an illustrated penitential canon, based on 
the fifth chapter of the Climax; these illustrations, 
depicting extreme bodily austerities, are inspired by 
scenes in the cycle of Vat. gr. 394. 

Except for the frontispiece miniatures, the 
Climax recensions have only one feature in common 
-- a predilection for scenes of the monastic life. The 
antiquity of this tradition is considered in Chapter IV. 
The earliest examples are the illustrations of a pas- 
sage from the Sayings of the Egyptian Fathers in 
Paris gr. 923, a manuscript of the ninth century. 
More important are the episodes represented in late 
- Byzantine paintings of the Death of St. Ephraim, to 
which exact parallels are found in the Climax minia- 
tures. The Ephraim composition, repeated without 
variation in numerous copies, is a compilation of 
scenes illustrating the existence of hermits, all of 
which point to Syria as their place of origin. The 
eleventh century witnessed a renewed interest both in 
ascetic writings such as the Heavenly Ladder, and in 
illustrations of the eremitical life, many of which 
were drawn from earlier cycles. 
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Chapter V treats of the probable antiquity of 
Climax illustration. There is no evidence to show 
that the treatise was illustrated in cyclic fashion be- 
fore the eleventh century, although this is by no 
means inconceivable. But it is clear that at this time 
the Heavenly Ladder found new favor as a result of 
the revival of the ascetic spirit in Greek monachism. 

Questions of style and dating have for the most 
part been reserved for Chapter VI, which contains a 
catalogue of illustrated Climax manuscripts. 

344 pages. $4.30. MicA 55-702 


WILLIAM JAY — REGENCY ARCHITECT 
IN GEORGIA AND SOUTH CAROLINA 


(Publication No. 10,959) 


James Vernon McDonough, Ph.D. 
Princeton University, 1950 


In treating the architecture of the United States, 
scholars give proper emphasis to the Georgian and 
Classic Revival periods but tend to neglect the brief 
but important transition between the two, the Regency 
style in America. In spite of a universal aesthetic 
which gave rise to the Classic Revival throughout the 
western world, architecture in America continued to 
reflect English influence up through the early years 
of the nineteenth century. This late influence was 
exerted principally by professional architects trained 
in England, such as Bulfinch of Boston and Latrobe 
and Haviland of Philadelphia. 

Through similarity of background and training, 
William Jay occupies a place of importance along 
with these men in bringing to an end an outmoded 
eighteenth-century style and in giving impetus to the 
development of the Greek Revival in America which 
was in full swing six years after his return to Eng- 
land. Like other typical Regency architects, he was 
versed in a knowledge of past historic styles and like 
the men of the developed Classic Revival, he showed 
a preference for Greek forms. A review of his work, 
however reveals that he was aware of all that was 
taking place in the development of English Regency 
architecture through the contributions of its leading 
designers, particularly Sir John Soane. In spite of 
his isolation and in view of the consistency of his 
Style, a specific evaluation of Regency in America 
Can perhaps best be realized through a study of the 
work of William Jay especially since the majority of 
it was limited to Savannah, Georgia for a society 
decidedly pro-British. Because of her heavy com- 
mercial exchange with England every aspect of Sa- 
vannah’s taste and culture continued under direct in- 
fluence from England rather than affected by other 
flourishing cities in states to the north. The story of 
the architecture of Savannah, consequently is one of 
successive buildings reflecting taste and style of the 
mother country. 

Because changes of time have obliterated or mod- 
ified the larger portion of Jay’s structures, it is nec- 
essary to resort to restorations of their plans and 


elevations for a clearer idea of original conceptions 
which are harmonious throughout. A consistency of 
style is always evident, a style in which commonly 
occur elements that were repeatedly used in the best 
English Regency work up through the first twenty 
years of the nineteenth century. 

Regardless of his source of inspiration, whether 
a historic style, a specific building, or the work of a 
particular architect, William Jay was never a copy- 
ist. Through a complete understanding of the canons 
of his art, his designs were the product of his own 
fertile imagination. Whether planning a mansion, 
theater, bank or church, he gave vent to his own cre- 
ative individuality by means of a discreet combination 
of inspiration from both Greece and Rome, using 
their forms freely but with restraint and dignity. 
Every aspect of his design was considered from the 
standpoint of total effect with a skillful subjugation of 
detail to general harmony. 

In a very short time his potential greatness ex- 
pressed itself in the diversity of his proposed and ex- 
ecuted works in Georgia and South Carolina. Origi- 
nality and versatility are recorded not only in his 
variety of different types of structures but in the 
manner in which he adapted his buildings to the needs 
of climate and locality. 

Despite his brief stay of seven years in Savannah, 
William Jay’s tradition became so firmly implanted 
that it left a marked influence on subsequent building 
there until the Civil War, and to the present time it 
has never been completely ignored. 

Although the strongest reflection of Jay’s style is 
to be seen in Augusta, Georgia, his influence was 
transmitted into other regions of the South by visitors 
and carpenter-architects who were familiar with his 
work in Savannah. 301 pages. $3.76. MicA 55-703 


LATROBE, JEFFERSON 
AND THE NATIONAL CAPITOL 


(Publication No. 10,986) 


Paul Foote Norton, Ph.D. 
Princeton University, 1952 


This dissertation is a study by means of documen- 
tary evidence of the construction of the United States 
Capitol while Thomas Jefferson was President (1801- 
1809) and Benjamin Henry Latrobe was the architect 
(1803-1817). Under Jefferson’s influence the Capitol 
emerged as a monument of national unity and inter- 
national fame. Latrobe’s unique qualifications led to 
his appointment by Jefferson as surveyor of public 
buildings in Washington. 

Although the basic plan for the wings of the Capi- 
tol was the effort of William Thornton, the interior 
arrangement and much of the center building was de- 
Signed and built by Latrobe. The exact contributions 
made by Jefferson’s suggestions and by Latrobe’s 
talent are followed here step by step through the years 
of Jefferson’s presidency. The documentation of the 
construction was made possible by the finding of a 
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very large number of unpublished letters written by 
Latrobe to his clerk of the works, John Lenthall. 
There are also an astoundingly large number of un- 
published letters between Latrobe and Jefferson 
which elucidate many arguments these men had over 
questions of style. Another major source of material 
was the collection of Latrobe’s drawings of the Capi- 
tol in the Library of Congress. Perhaps half of these 
drawings were published by Glenn Brown in his mon- 
umental publication on the Capitol, but many of these 
were found to be inadequate for historical treatment 
because they do not show the entire sheet. The find- 
ing of the unpublished drawings led to a much more 
complete study of the Capitol. 

The dissertation has been divided into chapters 
describing each season’s work while Jefferson was 
President; with an additional two chapters finishing 
Latrobe’s career as architect of the Capitol. Con- 
struction usually began in early spring after an ap- 
propriation had been made by Congress, and the 
season ended in late autumn when Congress returned 
for the winter session. Before the War of 1812 the 
main events concerning the Capitol which are clearly 
cited by the documents are as follows. In 1803, after 
his appointment, Latrobe made new plans for the 
Capitol. These did not coincide with Thornton’s, 
which led to differences of opinion and finally to a 
public rupture involving several uncomplimentary 
printed letters. After many attempts Latrobe per- 
suaded Jefferson that the inconvenience of Thornton’s 
plan made changes necessary. The south wing was 
then built. Sculptors were brought from Italy to do 
the architectural ornament and statuary to adorn the 
interior. The work lagged for various reasons in 
1805 and 1806, and Latrobe overspent the appropria- 
tion by a large margin. These events gave Thornton 
the opportunity to malign Latrobe and led to much 
discontent in Congress. Latrobe was retained as 
architect until the War, however, even after the ma- 
jor arch in the supreme court room fell, killing his 
clerk of the works. 

After the War of 1812 Latrobe was hired to re- 
build the Capitol, and was now no longer hampered 
by Jefferson’s severe criticism. But other difficul- 
ties arose over his authority to contract for mate- 
rials, to hire labor, and to change the designs. 
Within two years these circumstances drove Latrobe 
to resign. 

The largest number of documents available are 
concerned with the construction of the Capitol before 
the War of 1812, while a proportionately large num- 
ber of the extant drawings are from the period after 
the War. 

The intent of this dissertation has been to broaden 
and enlarge our knowledge of the Capitol building and 
to understand more thoroughly the personalities 
which made the building a significant and influential 
monument in a country then unaware of the possible 
beauty and grandeur attainable in public architecture. 
The immediate influence of Latrobe, Jefferson and 
the Capitol may be recognized in the widespread use 
of the Greek and Roman styles thereafter for both 
public and private buildings, and in the impetus given 
to the building trades. Without this model of stylistic 


inspiration, it is doubtful whether Classic architec- 
ture would even have been so popular in America. 
442 pages. $5.53. MicA 55-704 


ANDREW JACKSON DOWNING: 
ARBITER OF AMERICAN TASTE, 1815-1852 


(Publication No. 11,042) 


George Bishop Tatum, Ph.D. 
Princeton University, 1950 


Although he had previously contributed a number 
of articles to Hovey’s Magazine of Horticulture (a fact 
heretofore overlooked by his biographers), it was his 
first book published in 1841, A Treatise on the The- 
ory and Practice of Landscape Gardening, which 
brought Downing to the attention of the American 
public. Later books on architecture and horticulture, 
as well as editorials in the popular Horticulturist, 
added still more to Downing’s fame in this country 
and abroad. Notices in contemporary periodicals and 
newspapers make it clear, infact, that during the 
eleven years between the first edition of the Treatise 
on Landscape Gardening and his tragic death by 
drowning in 1852 at the age of thirty-seven, Downing 
had become the leading authority on rural taste in 
America. | 

A comparison of his theories on landscape garden- 
ing with those of English authors establishes the fact 
that Downing should be regarded as one who popular- 
ized the views of others, rather than as an original 
thinker in his own right. Few examples of landscap- 
ing not extant can with certainty be identified as the 
work of Downing, but of these the grounds of the New 
gersey State Hospital, Springside (the home of 
Matthew Vassar at Poughkeepsie), and the Public 
Grounds in Washington, D. C., are the most important. 
Today only the Ellipse before the White House and 
some of the planting of the Mall remain as evidence of 
Downing’s work in Washington, but his plan there for 
the first great public park in America may still be 
studied from the large drawing in the Library of 
Congress, as well as from a number of unpublished 
documents in the National Archives. 

Because buildings so frequently form the principal 
objects of a landscape, Downing in the interest of 
artistic unity was obliged to devote a section of his 
Treatise to the question of rural architecture, a sub- 
ject with which he became increasingly concerned. 

As in the case of his views on landscape gardening, 
Downing derived many of his ideas on rural archi- 
tecture from English authors, many of whom were, 
like himself, primarily landscape gardeners. 
Whereas the Renaissance had sought to adapt the site 
to the building, making the grounds reflect the geo- 
metric lines of the architecture, Romantic writers 
like Downing reversed this procedure, demanding that 
the architecture conform to the site. Although he was 
instrumental in popularizing the Italian villa in 
America, Downing considered that the style of archi- 
tecture best suited to the picturesque landscape was 
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the English Gothic. For those who might find the 
Tudor or even the Rural Gothic too elaborate or too 
expensive, however, Downing suggested the Brack- 
eted Mode, a style marked by large brackets under 
the projecting eaves, and probably as near to an 
original architectural form as he ever approached. 

In addition to deriving many of his ideas from 
English authors, Downing also published a number of 
designs by such American architects as John Notman, 
Richard Upjohn, and Alexander Davis. As a kind of 
unofficial partner, Davis also drew on the block in 
finished form the rough sketches sent him by Down- 
ing, which were then engraved by Alexander Ander- 
son, the first important American wood engraver. 
Fortunately it has been possible to assemble a con- 
siderable number of Downing’s letters to Davis, and 
from these it is clear that prior to about 1850 Down- 
ing never considered himself a practicing architect, 
although in a few instances he seems to have acted as 
a kind of consultant, with Davis supplying the work- 
ing drawings. 


In 1847 Downing sold his nursery, and in 1850, 
with the young English architect Calvert Vaux as his 
assistant, opened his own architectural studio in 
Newburgh. Among the most important commissions 
of the new form were the buildings for Matthew 
Vassar, several of which, although not executed, may 
nevertheless be studied in the original drawings re- 
cently found at Vassar College. The Marine Villa for 
Daniel Parish, at Newport, R. I., Downing’s destina- 
tion at the time of his death, has also been identified 
as the present home of the Countess Paul de Kotzebue. 

After Downing’s death, Davis laid out Llewellyn 
Park at West Orange, New Jersey, in accordance 
with the former’s precepts; Vaux, in partnership with 
F. L. Olmsted, designed Central Park in New York, 

a project for which Downing deserves much of the 
credit; while many others of Downing’s earlier asso- 
ciates became leading figures in fields of horticulture 
and rural art in the period immediately before and 
after the Civil War. 

383 pages. $4.79. MicA 55-705 
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PETROLOGY OF THE NIPISSING DIABASE SHEET 
OF THE COBALT AREA OF ONTARIO 


(Publication No. 10,924) 


Michael Edward Hriskevich, Ph.D. 
Princeton University, 1952 


The study of the Nipissing diabase sheet of the 
Cobalt area of Ontario indicates that the diabase was 
intruded in essentially its present form. Deformation 
of the sheet after consolidation is limited to faulting, 
folding and warping being relegated to a very minor 
role. All features of the sheet can be satisfactorily 
explained by gravitational differentiation. 

Field evidence and spectrographic data are pre- 
sented to show that differentiation within the diabase 
of the sheet was capable of producing ore fluids very 
Similar to those which formed the important ore de- 
posits of the area. Since many such deposits occur 
within faults and associated fractures which cut the 
diabase sheet, the important period of mineralization 
occurred after the consolidation of the sheet. The 
source of these ore solutions is thought to be the 
parent diabase magma. 

184 pages. $2.30. MicA 55-706 


PETROLOGY OF THE ULTRAMAFIC AND 
GABBROID INTRUSIVE ROCKS OF THE 
SHULAPS RANGE, BRITISH COLUMBIA 


(Publication No. 10,945) 


Geoffrey Bosdin Leech, Ph.D. 
Princeton University, 1949 


Ultramafic rocks underlie a lenticular area with 
major and minor axes 20 and 7 miles respectively 
centred approximately at latitude 51°00’, longitude 
122°30’. Numerous small bodies occur in adjacent 
rocks, especially along geological contacts, shears, 
and faults. Gabbro and diopside-pyroxenite occur in 
and along the south-western part of the main ultra- 
mafic mass. Some of the gabbro, which has more 
than one facies, intrudes ultramafic rock. 

Ultramafic rocks transect Upper Triassic strata. 
The main mass in faulted contact with fossiliferous 
upper Lower (?) Jurassic beds containing euhedral 
detrital chromite grains. Small bodies of altered 
ultramafic rock lie along a fault cutting other 
chromite-bearing sediments near the main ultra- 
mafic mass. 

Shulaps ultramafic rocks consist of harzburgite, 
dunite, enstatite-pyroxenite, and their alteration 
products. Harzbrugite and its derivatives predomi- 
nate. A relatively small proportion of the main ultra- 
mafic mass is compositionally layered. All layers 
strike north-westerly, parallel to the length of the 
mass, and dip south-westerly or vertically. 


The ratio (Mg/Mg+Fe) x 100 of olivine and enstatite 
ranges from 87 to 96. The enstatite contains lamellae 
of a mineral that is more resistant to serpentinization 
and which is though to be diopsidic pyroxene. 
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The usual type of serpentinization results in fi- 
brous serpentine and serpophite (in mesh texture) and 
in bastite. These are replaced by antigorite under 
the influence of directed pressure. Antigorite rarely 
replaces olivine or pyroxene directly. Steatitization 
and development of silica-carbonate rock are in most 
cases related to fracture zones and are younger than 
serpentinization which pervades all ultramafic rocks 
to some extent. 

Olivine is regenerated from serpentine by two 
means. Thermal metamorphism of xenoliths in a 
basalt dyke has caused serpentinized peridotite to be 
reconstituted into fine-grained olivine. Dynamo- 
thermal metamorphism of serpentinized peridotite 
has resulted first in replacement of fibrous serpen- 
tine, serpophite, and bastite by antigorite and then 
in decomposition of the antigorite to yield olivine. 
The regenerated olivine is in turn partially serpen- 
tinized. 

Chemical analyses of enstatite and chromite are 
presented. 220 pages. $2.75. MicA 55-707 


GEOLOGY AND MINERAL DEPOSITS OF 

WARN BAY-TOFINO INLET MAP-AREA 

WEST COAST OF VANCOUVER ISLAND, 
BRITISH COLUMBIA 


(Publication No. 10,953) 


William John Lynott, Ph.D. 
Princeton University, 1949 


Abstract not available. 
223 pages. $2.79. MicA 55-708 


GEOLOGY OF THE LA VICTORIA 
AREA, VENEZUELA 


(Publication No. 10,957) 


James Crawford MacLachlan, Ph.D. 
Princeton University, 1952 


The La Victoria area of Venezuela lies within the 
Caribbean Range of the north coast. Rocks of the 
area consist mainly of metasediments with some in- 
trusive and extrusive igneous varieties. The earli- 
est units have been metamorphosed to the muscovite- 
chlorite subfacies of the greenschist facies. Younger 
rocks are found which have been deformed, but not 
metamorphosed. These include sediments and igne- 
ous rocks, 

The oldest rock known in the area is the lowest 
unit of the Caracas group, the Las Brisas formation, 
a quartz-mica schist which contains conglomerates, 
porphyroblastic microcline bearing beds, and a few 
limestone lenses. The Las Mercedes formation 
overlies the Las Brisas and is a limestone bearing 
calcareous schist with non-calcareous schist por- 
tions. Included in this formation is the Charallave 


conglomerate member. The Caracas group has been 
subjected to a low to medium grade of metamorphism 
and is much folded and contorted. 

The Paracotos formation overlies the Caracas 
group with probable unconformity. Folding and 
schistosity are less well developed in this formation 
than in the underlying rocks. Constituent units of the 
Paracotos formation include phyllite, greywake, con- 
glomerate and limestone. Much fine grained silica, 
probably originally chert, is found in this formation 
as beds and rounded fragments. Limestones contain- 
ing fossils of Querecual age occur below the middle 
of the Paracotos. Intrusion of the Paracotos by soda 
granite, hornblende diorite and serpentinized harz- 
burgite occurred prior to metamorphism. The phyl- 
lite developed by metamorphism shows less well 
developed foliation than the Caracas group, possibly 
due to deeper burial and pre- Paracotos metamorph- 
ism of the Caracas group. 

Mafic volcanic rocks were intruded and erupted 
after the metamorphism of the Paracotos. Post- 
Paracotos sediments include fragments of these vol- 
canics, and some of the flows are believed to have 
been erupted at the same time. One limestone has 
been found, and dated at Paleocene. 

Faulting occurred in the area during and after the 
formation of the folds. Strike-slip movement occur- 
red in a N 80° E and about N 60° W directions, with 
east-west trending movements located intermediately. 
Thrust faulting from the north or northwest has been 
noted, and normal faults of greater variety of orien- 
tation occurred late in the sequence. 

Quaternary and Recent alluvium has been laid 
down upon the tilted and slightly folded post- Para- 
cotos sediments, and this, in turn, has been some- 
what elevated and dissected. 

The La Victoria area is thought to represent an 
exposure of rocks which were caught in the down- 
buckling of a tectogene, crumpled, metamorphosed 
and thrust outward (southward) from the downwarp 
axis. Forces directed to the east produced trans- 
current faulting which has cut off some of the thrust 
Sheets. Relaxation of the downward drag of the tecto- 
gene, or possible migration of the axis, released the 
Caribbean Range area and uplift occurred. The sur- 
face first formed on the exposed rocks has been sub- 
sequently modified by further uplift and faulting to the 
present mountainous condition. Seismic activity in 
the region may be an indication of continuing activity 
of the fault zones. 133 pages. $1.66. MicA 55-709 


GEOLOGY OF PART OF THE 
GRAVELLY RANGE AREA, MONTANA 


(Publication No. 10,962) 
John Allen Mann, Ph.D. 
Princeton University, 1950 


The Gravelly Range area is located in the southern 
part of Madison County, Montana. Over 8000 feet of 
sedimentary rocks are exposed in this area. All of the 
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periods of the Paleozoic and Mesozoic, with the ex- 
ception of the Ordovician and Silurian, are repre- 
sented as well as part of the Cenozoic era. 

The present structural features of the area 
studied were largely developed during the period of 
orogenic compression which occurred during the 
Late Mesozoic and Early Cenozoic. The patterns of 
these features were governed by Early Proterozoic 
basement structural lineations, geosynclinal depres- 
sion and accumulation of sediments, and the develop- 
ment of intermittantly active block segments in the 
foreland area. The structural features which re- 
sulted from the orogeny reflect the influence of the 
established lines of weakness or strength, the con- 
sequent “buttress” or “yield” potential of the de- 
lineated segments, and the differing thickness and 
competence of the sedimentary sections involved. 

Following this orogenic episode, the area was up- 
lifted and eroded, developing topography that ap- 
peared very much like that of the present. The Oli- 
gocene period of volcanic activity buried this 
topography, and a new cycle of erosion began on the 
surface thus formed. Late Tertiary planation was 
succeeded by uplift and erosion which stripped away 
most of the volcanic cover and superimposed the ex- 
isting drainage upon the underlying structure. The 
topography was somewhat modified by alpine glaci- 
ation during the Pleistocene, and erosion has con- 
tinued to the present. 

170 pages. $2.13. MicA 55-710 


LOWER AND MIDDLE CAMBRIAN STRATIGRAPHY 
IN WESTERN UTAH AND SOUTHEASTERN IDAHO 


(Publication No. 10,966) 


George Burke Maxey, Ph.D. 
Princeton University, 1951 


The Lower and Medial Cambrian deposits of Utah 
and southeastern Idaho contain a considerable thick- 
ness of medium- to coarse-grained clastics at their 
base (the Prospect Mountain quartzite) which are 
overlain by alternately interbedded fine-grained and 
coarse-grained clastics (the Pioche formation) which, 
in turn, are overlain by several hundred to a few 
thousand feet of carbonate rocks that contain rare, 
thin, interbedded layers of fine clastics. In central 
and northern Utah and southeast Idaho, the carbonate 
Sequence is divided into the Langston formation, the 
Ute limestone, the Blacksmith dolomite, and the 
Bloomington formation. The Nounan dolomite, an 
Upper Cambrian carbonate deposit, overlies the 
Bloomington. In the House Range in western Utah the 
carbonate sequence consists of 8 formations here 
listed from oldest to youngest; the Langston forma- 
tion; the Millard, Burrows, Burnt Canyon, Dome, and 
Swasey limestones; the “Wheeler formation”; and the 
“Marjum formation.” The uppermost beds of the 
“Marjum formation” are of Late Cambrian age. 
Recommendations in the interest of unification and 
simplification of stratigraphic nomenclature include 


the rejection of several previously defined formations 
because they are synonyms. New lithologic units de- 
fined include the Busby quartzite and Naomi Peak 
limestone members of the Langston formation and the 
Dagmar limestone member of the Ute formation. 
Lithologic and time correlations of 14 sections in the 
area studied are presented. 

All known occurrences of fossil genera and spe- 
cies are listed for the various formations and many 
newly-described faunal horizons are defined. On the 
basis of these occurrences 49 faunal groups are given 
and a revised sequence of Early and Medial Cambrian 
faunizones is recommended. This sequence includes 
the following zones, listed from oldest to youngest 
(asterisks indicate zones revised or proposed in this 
paper): 

1. “Olenellus zone” 
2. Antagmus-Onchocephalus zone 
*3,. Glossopleura- Zacanthoides zone 
*Albertella-Kochaspis subzone 
*Anoria subzone 
*Glossopleura-Solenopleurella subzone 
4. Bolaspis-Glyphaspis zone 
*5, Elrathiella- Triplagnostus- Asaphiscus zone 
6. Palella-Thompsonaspis zone 
*7, Eteraspis-Orria zone 
*Deissella “subzone” 
*Brookscodia “subzone” 
Elements of the Early Cedaria zone (Late Cambrian) 
appear in beds closely and conformably above the 
Eteraspis-Orria zone strata. 

The Cambrian deposits may be separated into 
1) the orthoquartzite; 2) greenish-brown, micaceous 
and finely-arenaceous shale; 3) brown-weathering 
calcareous sandstone; 4) rusty-brown weathering 
dolomite; 5) green and buff fissile shale; 6) calcare- 
ous, black shale and shaley limestone; 7) mottled, 
silty, aphanitic, thin-bedded limestone; 8) the 
Girvanella limestone; 9) intraformational conglomer- 
ate; 10) oolitic limestone; 11) “undifferentiated lime- 
stone”; and 12) undifferentiated dolomite facies. 
These lithofacies were probably all deposited in 
shallow marine water of a chiefly transgressive, 
though oscillating sea. Interpretation of all the infor- 
mation presented in this paper suggests that this sea 
had transgressed a low-lying, but mature topography 
as far eastward as the west boundary of Utah by ear- 
liest Cambrian (pre-Olenellus?) time, and as far east 
as the east boundary of Utah by the end of Early 
Cambrian (Albertella-Kochaspis) time. During Medial 
Cambrian time, Utah and southeastern Idaho were 
submerged by a shallow, oscillating sea, a condition 
that continued uninterrupted into the Late Cambrian 
epoch. 154 pages. $1.93. MicA 55-711 
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VALDERS GLACIATION OF 
THE SOUTHERN PENINSULA OF MICHIGAN 


(Publication No. 11,325) 


Wilton Newton Melhorn, Ph.D. 
University of Michigan, 1955 


Frank Leverett first outlined the glacial geology 
of the northern part of the Southern Peninsula in U. S. 
Geological Survey Monograph 53, published in 1915. 
Leverett named and described two major morainic 
systems, the Port Huron and Manistee, in this re- 
gion. He recognized that the Port Huron moraines 
were composed of blue or brown drift and the Man- 
istee moraines partly of pink or red drift, but be- 
lieved this color difference was the result of local 
bedrock variations, and therefore assigned all gla- 
cial deposits of the region to a “Late Wisconsin” 
stage of glaciation. 

Leverett correlated the Port Huron moraines with 
red till moraines recognized in southeastern Wiscon- 
sin by Alden as early as 1904. In 1943, F. T. 
Thwaites announced that these moraines are actually 
older moraines thinly veneered with younger red till. 
He proposed the name * Valders” for this latest gla- 
cial episode in Wisconsin. 

Abandonment of Leverett’s morainal correlations 
across Lake Michigan requires a revision of glacial 
history in part of Michigan’s Southern Peninsula. 
JH. Bretz tentatively assigned the Pt. Huron mo- 
raines to the Cary substage and Manistee moraines 
to the Valders (or Mankato) substage of Wisconsin 
glaciation. 

The writer has mapped an area of 6000 square 
miles lying between the Port Huron moraines and the 
Great Lakes. Field evidence indicates that 1) Valders 
ice reached the Port Huron moraines in only a few 
places between Manistee River and Little Traverse 
Bay, and these moraines are of late Cary age, as 
proposed by Bretz; 2) Manistee moraines on the 
Michigan slope are composed partly of red drift and 
partly of till similar to the till of the Port Huron mo- 
raines, and therefore are composite Cary-Valders 
features; 3) red till overlies and flanks correlatives 
of the Manistee moraines on the Huron slope; and 
4) Valders ice reached the Port Huron moraines at 
many places on the Huron slope, depositing red till 
over a morainal core of blue Cary till. 

Valders till is often underlain or overlain by red 
lacustrine clays or silts, indicative of meltwater 
ponding between the older moraines and the Valders 
ice front. Valders ice was restricted in lateral 
spread by altitude, relief, and degree of stream 
channeling on preexisting Cary topography. Valders 
end moraines are generally lacking, and the Valders 
border is determined by changes in ridge trends on 
ground moraine and disappearance of red color in the 
till, On the Huron slope, Valders ice reached a ter- 
minal position near Rogers City. 

Orientation of drumlins and direction of glacial 
striae on the Huron slope, long a puzzle, are re- 
solved by attributing their formation to Valders ice 
moving southeastward across Cary ground moraine 
and incorporating red material into reworked Cary 


till. On the Michigan slope, Valders ice resculptured 
older drumlins on Cary ground moraine. 

Separation of Valders and Cary tills can be partly 
made on bases of soil types, soil coloration, mechan- 
ical separation, pebble counts, and differential ther- 
mal analyses. Carbonate leaching is not considered a 
reliable method of age determination of tills in the 
region. 

The history of early glacial lakes in the Lake 
Michigan basin is reviewed. Geomorphic changes on 
land masses surrounding the Great Lakes have been 
neglected but can be worked out in detail when ade- 
quate topographic maps and subsurface data become 
available. 203 pages. $2.54. MicA 55-712 


THE STRUCTURE AND PETROLOGY OF THE 
WEBSTER-ADDIE ULTRABASIC RING, 
JACKSON COUNTY, NORTH CAROLINA 


(Publication No. 10,969) 


Roswell Miller, III, Ph.D. 
Princeton University, 1951 


A structural and petrological study is presented of 
the Webster- Addie ultrabasic ring in Jackson County, 
North Carolina. The ring is thought to have been in- 
truded as a sheet-like mass, probably in Ordovician 
times, and subsequently deformed during at least two 
orogenic periods in the Paleozoic. The structural 
data and form of the ring suggest a phacolithic type 
of intrusion, but because of the severe post- 
emplacement deformation the original form of the 
mass of ultrabasic rocks cannot be precisely deter- 
mined. Because of the lack of associated vulcanism 
in the area, and because the ring is almost every- 
where concordant with the enclosing and enclosed 
gneiss, it is not considered to be a ring-dike. 

Direct evidence is lacking, but in view of the com- 
plete absence of phenomena indicating crystal sorting, 
it is believed that the differentiation of websterite, 
enstatite-pyroxenite, and probably chromite took 
place before intrusion of the mass. The websterite 
and enstatite-pyroxenite zones are thus a later phase 
of the intrusion of the ultrabasic ring. 

Serpentinization of the dunites is shown to have 
occurred after their emplacement indicating an almost 
pure dunite intrusion. If a contact metamorphosed 
zone ever exiSted in the gneiss it was a very narrow 
one and has been obliterated by vermiculite deposited 
by later hydrothermal solutions. Hence, the contact 
gives no evidence of very high intrusion temperature 
of the dunite. 

Tables are presented showing the composition of 
the olivine and enstatite in a series of dunite speci- 
mens taken at known positions in the mass. These 
data show an effective consistency of composition 
across twelve hundred feet of the mass. Chemical 
analyses are given for five enstatites, and a graph 
drawn relating the gamma index of these samples to 
their molecular content of MgSiO,. Chemical analyses 
are also given for two chromite samples and two 
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kammererite samples. The alteration of chromite by 
hydrothermal solutions and its final absorption by 
kammererite are discussed and microphotographs 
presented to illustrate the progression of this alter- 
ation. 74 pages. $1.00. MicA 55-713 


GEOLOGY OF THE CROWSNEST COAL BASIN 
WITH SPECIAL REFERENCE TO 
THE FERNIE COAL AREA 


(Publication No. 10,983) 


Charles Bell Newmarch, Ph.D. 
Princeton University, 1951 


The results of three field season’s work in an 
area surrounding the producing coal mines of south- 
eastern British Columbia are presented with empha- 
sis being given to problems encountered in mapping 
thirty-one square miles east of the town of Fernie. 

Stratigraphic and structural studies of the region 
are supplemented by detailed descriptions of areas of 
special interest. Potentially useful as well as pro- 
ducing mineral deposits are described. An account of 
the effective application of geologic methods in pros- 
pecting and development is given. 

A method for correlating coal seams based on 
spectrographic ash analyses was developed and suc- 
cessfully applied. 186 pages. $2.33. MicA 55-714 


GEOLOGY OF THE SOUTHWESTERN PART OF 
THE LONG RANGE, NEWFOUNDLAND 


(Publication No. 11,217) 


George Phair, Ph.D. 
Princeton University, 1949 


The Long Range of Southwestern Newfoundland 
considered prior to these studies, to be underlain by 
Pre-Cambrian gneiss was found to consist largely of 
Devonian intrusives. The igneous rocks comprise a 
calc-alkaline series of which dunite-peridotite- 
gabbro and potash leucogranite are the end members. 
The same intrusives crop out in the near by La Poile- 
Cing Cerf Area; there Cooper has shown that the en- 
tire series is intrusive into clastic sediments which 
locally contain Lower to Early Middle Devonian plant 
fossils. Northwest of the writer’s area the youngest 
member of the magma series, unfoliated pink potash 
leucogranite, forms conspicuous pebbles in Lower 
Mississippian and Pennsylvanian conglomerates. 
Thus the post Lower Devonian, pre-Mississippian 
age of the entire magma series is firmly established. 
The Acadian folding began after the intrusion of the 
early basic member, and had largely ceased by the 
time the latest granites were emplaced. 

The early basic member, the hornblende gabbro, 
was intruded under relatively quiescent conditions; 
crystal settling gave rise to a stratiform complex the 


sequence of layers as exposed from bottom to top be- 
ing dunite, peridotite, anorthosite, actinolite meta- 
gabbro (originally pyroxene gabbro), and hornblende 
gabbro-diorite. The intermediate and early granite 
members were intruded during the Acadian folaing; 
dynamic filter pressing is believed to have been ac- 
tive in their differentiation. The latest granites post 
date the major Acadian folding; these are uncrushed 
and unfoliated except along faults and are thought to 
represent the crystallized residual liquid of the 
magma. Fractional crystallization is inferred to have 
exercised the major control upon the course of differ- 
entiation of the magma series; its direction was un- 
changed but its effect was enhanced by the assimi- 
lation at a late stage of silicious schist. An attempt 
has been made to consider the relative volumes of 
differentiates, the abundance of quartz in the later 
members, and the mechanisms of separation of crys- 
tals in arriving at this conclusion. 

Bordering the Long Range igneous axis on the 
southeast are successive belts of migmatite and 
schist. A comparable but more highly faulted belt of 
migmatite borders the Long Range on the northwest. 
The migmatites (injection gneisses) are made up of 
alternating igneous and meta-sedimentary layers. 
Many of the igneous layers are lit par lit injections 
related to the known Devonian intrusives. Sills and 
injections of basic igneous rocks were found to in- 
crease rapidly in thickness and in number towards the 
Long Range basic complex. The associated meta- 
sedimentary layers originally formed the roof of this 
stratiform intrusion; these comprise mainly biotite 
and biotite- garnet schist but in the northwestern por- 
tion of the map area beds of marble and of silicated 
marble of probable Ordovician age crop out. At 
present it is not possible to establish the age of the 
schist layers but a paleozoic age is by no means out 
of the question. 

The earliest pulses of the Acadian deformation 
made themselves felt prior to the complete consoli- 
dation of the basic complex. In the course of the 
Acadian compression the entire basic complex together 
with its roof rocks were folded, locally isoclinally. 
As a result the gabbroic rocks today crop out along 
anticlines, the migmatites and gneisses - along syn- 
clines. Later faulting has warped and displaced the 
major fold axes, and has broken the range into large 
fault blocks. The episode of strong fracturing began 
during the late stages of folding, and reached its 
culmination after the major folding had ceased. 

A statistical study of the trends of 93 post middle 
Devonian dikes showed plainly that these follow a 
strong fracture pattern. In as much as the dike filled 
fractures cut igneous rocks known to be post- Lower 
Devonian the middle to upper Devonian (Acadian) age 
of this fracture pattern is proven. The trends of these 
dikes cluster about a strong maximum at N 25° E but 
the contoured point diagram shows a partial girdle 
trailing off in clockwise direction from this maximum 
in a manner suggesting rotation within the horizontal 
plane. The pattern of major structures supports this 
interpretation. The large faults radiate from a pro- 
nounced bend in the mountain front at the western 
corner of the Long Range and give evidence of large 
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horizontal movements in pre-Mississippian times. 
An abrupt change in the trend of fold axes takes place 
with in the same region. 

The Carboniferous-crystalline contact fault was 
found to dip either essentially vertical or to the 
northwest wherever it is exposed. Such a dip is in- 
compatible with the view previously held, that the 
contact is a southeastward dipping plane of over- 
thrusting. It lies within a zone of intense fracturing 
which predated the intrusion of the late Devonian pot- 
ash leucogranite. Along this fracture zone large 
horizontal movements took place during the late De- 
vonian but it appears to have been the locus for 
movements in different directions at different times. 
It formed a fault scarp during Pennsylvanian times at 
the base of which coarse arkose and fanglomerate ac- 
cumulated. It was reactivated again in post- 
Pennsylvanian times; slickenside striae indicate that 
the latest post Pennsylvanian movements had a large 
horizontal component. A similar reactivation of 
basement fractures in post- Pennsylvanian (Appa- 
lachian ?) times probably accounts for the struc- 
tures of the adjacent Carboniferous basin which are 
otherwise difficult to explain. The effects of the post- 
Pennsylvanian deformation were found to diminish in 
intensity eastward from the front of the Long Range. 

The southwestward continuation of the contact 
fault has a more curving strike, a shallower dip, and 
is much less sheared than the northern linear por- 
tion. It is interpreted as a younger normal fault. 

The belts of ultramafic rock were found to con- 
sist of chains of fault blocks. Owing to the inherent 
mobility of serpentinized ultramafic rock when inter- 
calated in a rigid gabbro-gneiss section these blocks 


became detached from the genetically related differ- 
entiates with which they originally interbanded and 
were emplaced in a more or less foreign environ- 
ment. At least in part the mobility of these rocks 
follows as a natural consequence of the folding and 
metamorphism; hydrothermal metamorphism gave 
rise to a lubricated “talcose” zone along the steeply 
dipping contacts and facilated the faulting move- 
ments. 174 pages. $2.18. MicA 55-715 


A PETROGENETIC STUDY OF THE HERMON 
GRANITE IN A PART OF THE 
NORTHWEST ADIRONDACKS 


(Publication No. 10,996) 


John James Prucha, Ph.D. 
Princeton University, 1950 


A detailed study is made of the relationship be- 
tween the various lithologic facies of the Hermon 
granite and the kinds of country rock with which they 
are associated. An attempt is made to show that the 
intimate association of the Hermon granite with the 
Greenville metasediments was determined largely by 
mechanical processes and that granitization was very 
subordinate to magmatic intrusion. A single occur- 
rence of replacement granitization is described, and 
the restriction if sillimanite to microcline granite 
associations is noted. Genetic relationships of the 
various rock types are discussed briefly. 

113 pages. $1.41. MicA 55-716 
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THE LIFE OF JCEL BARLOW 
(Publication No. 10,783) 


Milton Cantor, Ph.D. 
Columbia University, 1954 


This study is a biography of Joel Barlow, Ameri- 
can poet-diplomat, who was born on a Redding, Con- 
necticut farm in 1754 and died in 1812. After a brief 
stay at Moor’s Indian School in Hanover, New Hamp- 
shire, Barlow, in 1774, went to Yale College. Here 
he wrote his first poetry. His senior year also in- 
cluded a brief service in the Continental Army. 

After graduation, Barlow sought a livelihood in 
various professions; he was briefly a school teacher, 
publisher, book-seller, psalmist, lawyer, and editor 
of the American Mercury. In the last years of the 
war, Barlow also served as chaplain with the Massa- 
chusetts 3rd Brigade. Meanwhile, he worked upon 
The Vision of Columbus, an ambitious verse epic 
celebrating the new nation and not published until 
1787. In Hartford, after the war, he associated with 
a group of poets who came to be known as the “Con- 
necticut Wits.” With them, he contributed to The 
Anarchiad, a series of verse satires upon American 
events. As their compositions indicated, these men 
(Timothy Dwight, David Humphreys, Richard Alsop, 
John Trumbull and Lemuel Hopkins) feared economic 
unrest and French atheism, and desired to erect a 
strong central government. In less than a decade, 
Barlow renounced their conservatism, shifted his 
political loyalties and became an ardent exponant of 
republican ideas. 

In 1788, Barlow sailed for France as the European 
sales agent of the Scioto land company. Owing in part 
to Barlow’s unfortunate naivete, the company failed 
two years later, but he remained in Europe until 1805, 
sufficiently long to prove himself more than a gullible 
land salesman or impractical poetaster. By 1796, he 
was a rich man, with large investments in European 
shipping, Paris real estate, and French and American 
government bonds. 

While this fortune was accumulating, Barlow served 
as American consul in Algiers, where he was success- 
ful in establishing peaceful relations with the Barbary 
states. Barlow returned to Paris in 1797, rejoining a 
circle of foreign patriots pledged to republicanism, a 
group which attracted him from the moment of his 
arrival in Europe in 1788. When visiting England, 
Barlow cultivated the society of Mary Wollstonecraft, 
William Godwin, Joseph Priestley, Horne Tooke and 
Tom Paine, and took an active part in the Society for 
Constitutional Information, a London reform organiza- 
tion. In France, he was an intimate of Lafayette, Jef- 
ferson, Monroe, Volney, Brissot and George Logan, 
among others. From the first days of the Revolution 
until the advent of Napoleon, Barlow maintained his 
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faith in republicanism and in man’s capacity for 
progress. 

Barlow’s European experiences and associations 
were reflected in his most philosophical composition, 
the Advice to the Privilegea Orders, of 1792. A veri- 
table storehouse of Jessersonian thought, the tract 
showed Barlow as an advocate of disestablishment 
and public education, a believer in deism, science 
and the fashionable sensationalist psychology, an en- 
thusiastic democrat and violent anticleric. Also 
bristling with Enlightenment sympathies was his 
Letter to the National Convention, a pamphlet which 








had earned Barlow honorary French citizenship. A 
sharply critical attitude towards America was main- 
tained in other works; they earned Barlow the appel- 
lation of “traitor” and “Jacobin” in the Federalist 
press. But Barlow’s most popular work of verse, 
“The Hasty Pudding,” revealed a deep love of and 
yearning for, his native land. 

When Barlow returned to the United States in 1805, 
he settled in Washington and was regarded as one of 
its most distinguished residents. His home, “Kalo- 
rama,” became the meeting place of prominent Re- 
publicans, such as Jefferson, Madison, Monroe, Gideon 
Granger, Albert Gallatin and Benjamin Latrobe. Re- 
publican sentiments permeated The Columbia of 1807, 
a revision of the more conservative Vision of Colum- 
bus. 








~ Early in 1811, in a last hope of ending French 


depredations upon American commerce and securing 
peaceful relations, Madison appointed Barlow Minis- 
ter Plenipotentiary to France. By September, Barlow 
was again in Paris, but remained there only one fruit- 
less year before chasing after Napoleon - then in 
Russia - in the hope of a personal audience with the 
Emperor. But the French army already was in full 
retreat, and Barlow, after waiting a month in Vilna, 
Poland, followed Bonaparte westward. The journey, 
made in bitter cold weather, proved fatal; Barlow 
died in December, 1812, in the Polish hamlet of 
Zarnowiec. 496 pages. $6.20. MicA 55-717 
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VALERIAN AND GALLIENUS 

(Publication No. 10,922) 


Roger Allen Hornsby, Ph.D. 
Princeton University, 1952 


The purpose of this dissertation is to show the role 
the imperial coinage of Valerian and Gallienus played 
in reflecting the imperial policy of these two emperors. 
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To determine what the concept of government was 
and what the imperial policies were, it is first neces- 
sary to reconstruct the political and military history 
of the reign. Part of chapter one and all of chapters 
two and three are concerned with the events of the 
years 253-259. The balance of chapter one and all 

of chapter four discuss imperial policy and the func- 
tion of the coinage. 

Chapter one presents the military and political 
events of the year 252/253, which led to the establish- 
ment of Valerian as emperor in the late spring of 253. 
These events include the insurrection of Aemilianus 
in 252 (summer), the order of Trebonianus Gallus 
and Volusianus to Valerian to raise troops in Raetia 
in order to stop Aemilianus, the death of Gailus and 
Volusianus in 253, the death of Aemilianus in the 
spring of 253, and the recognition of Valerian as em- 
peror. The chapter also discusses the elevation of 
Gallienus as co-Augustus and the need for the mili- 
tary division of the empire because of the invasions 
of the barbarians and the Persians under Sapur. Fi- 
nally there is a discussion of the coinage which re- 
flected these events and which announced the aim of 
the imperial government to establish an era of peace 
and prosperity. 

Chapter two discusses the activities of Valerian 
in the East from the time of his arrival there in 254 
until his capture in 259. Valerian discovered the East 


beset by invasions from both barbarians and Persians. 


He set about reorganizing the East for the protection 
of the empire. His measures included a defense 
against the northern barbarians and the waging of un- 
successful war against Sapur. The chapter concludes 
with a discussion of Valerian’s defeat and capture by 
Sapur in 259. 

Chapter three offers a reconstruction of the mili- 
tary and political events of Gallienus’s reign in the 
West. These events involved his German wars, his 
treaty with the Marcomanni, his war with the Ale- 
manni, and his ‘restoration of Gaul.’ The chapter 
also gives an account of the revolt of Ingenuus and 
Regalianus and the defection of Postumus in Gaul 
(259) which entailed the destruction of Saloninus. 

Chapter four comments on the imperial policy as 
reflected in the coinage. The coinage of the years 
254-256 portrayed the dominance of Valerian. The 
basic theme of the coinage was the return of the ‘gold- 
en age.’ Valerian attempted to bring such an era 
about through the use of the gods, the royal family, 
and the army. He further attempted to create confi- 
dence in his reign through the medium of his coinage. 
The coins for the years 256-259 show a gradual dis- 
placement of Valerian in favor of Gallienus. This 
shift is seen in the elevation of Valerian the younger 
to the rank of Caesar and heir apparent, in the mag- 
nificent celebration of the German victories, and in 
the dominance of the coin types of Gallienus over 
those of Valerian. The chapter also comments on the 
destruction of the hopes of the emperors. 

Appendix A is a discussion of the evidence sup- 
porting the thesis that the first year of Valerian and 
Gallienus was 252/253 and the last year of Gallienus 
was 268. 


Appendix B is a brief comment on the mints in 
operation during the joint reign. 
120 pages. $1.50. MicA 55-718 


TOWARDS A HISTORIAN’S TEXT 
OF THUCYDIDES 


(Publication No. 10,949) 


David Malcolm Lewis, Ph.D. 
Princeton University, 1952 


The aim of the work is to provide for the historian 
fresh methods of solving historical problems which 
are presented to him by textual difficulties in Thu- 
cydides. It attempts to do this by probing the history 
of the transmission of the text in the period between 
the author’s original manuscript and the age of the 
mediaeval manuscripts. 

Chapter Two discusses what can be learnt about 
this period by a study of the manuscripts and of the 
papyri. The first part of Chapter Three examines 
the possibility of there having been two original texts 
of Thucydides, the second part studies the evidence 
for variant editions in later antiquity. The third part 
of Chapter Three examines the methods of ancient 
commentators on Thucydides and reveals a tendency 
to use Homeric evidence to comment on placenames. 
in Thucydides and the use of Ephorus to comment on 
historical matters. 

Chapters Four to Nine examine the evidence pro- 
vided for the text of Thucydides by quotations and 
references in Diodorus, Demetrius of Scepsis, Plu- 
tarch, the Scholia to Aristophanes and to Aristides, 
and in Stephanus of Byzantium. It is demonstrated 
that this indirect tradition contains readings which 
are in some cases of greater merit than those provided 
by the manuscripts, particularly in the cruces created 
for the historian by the manuscript text of I 137.2 and 
II 13.3. An attempt is made to show that the support 
commonly supposed to be given by the evidence of 
Diodorus to the manuscript text in the cruces at I 
103.1 and II 13.3 is in fact illusory. Evidence is 
brought to show that the Homeric versions of place- 
names were brought into close contact with Thucydi- 
dean versions and that in at least one place (IV 
107.3) the Homeric version has displaced a truer 
version in the text of Thucydides. 

Chapter Ten examines the cases of numerical cor- 
ruption in the text and demonstrates that there is no 
reason to suppose that Attic numerals were ever used 
in the text and that corruption due to the use of Milesian 
numerals is rarer than has been thought. Chapter 
Eleven endeavours to lay down certain principles about 
the correct treatment of proper names in the text. 

Chapter Twelve attempts to show 1) that certain 
proper names have been corrupted owing to a desire 
to make them conform with Homeric usage, 2) that 
the difficulties arising out of the manuscript text of 
I 103.1, I 137.2 and II 13.3 can be solved on the as- 
sumption that the text was corrupted owing to a de- 
sire to make these passages conform to the account 
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of Ephorus. It concludes with the exposition of two 
theories designed to explain the transmission of the 
text in antiquiry, the first demanding the assumption 
of two original editions, the second the assumption 
of two later editions. The second is preferred. Rea- 
son is shown to believe that the orthodox theory of 
the relationship of manuscript B (Vaticanus 126) to 
the remaining manuscripts in its readings from VI 
92.4 to the end is seriously inadequate. 

In the course of the work fifty-five changes in the 
text as presented in the Oxford Classical Text are 
proposed. 208 pages. $2.60. MicA 55-719 


ATHENS AND MACEDON: A STUDY OF 
RELATIONS FROM THE SIXTH TO 
THE MID-FIFTH CENTURY, B.C. 


(Publication No. 10,961) 


Alexander Gordon McKay, Ph.D. 
Princeton University, 1950 


This study examines the relations between Athens 
and Macedon from earliest historical times extending 
down to the death of Alexander I of Macedon, about 
the middle of the fifth century. 

The Introduction contains an exhaustive discussion 
of the Pisistratid relations with Macedon, and on the 
strength of King Amyntas’ offer of Anthemus to 
Hippias, the tyrant-in-exile, urges that the earliest 
relations began at the time of Pisistratus’ settlement 
on Rhaecelus. 

Section II treats the relations between Athens and 
Macedon during the Persian hostilities. Although 
Alexander was a tributary vassal of Persia, it is 
urged that Athens secured valuable raw material for 
Themistocles’ monumental shipbuilding program from 
Macedon, and that the attested proxeny and euergesy 
of Alexander resulted from this invaluable assistance 
towards the creation of the Athenian war fleet. 

Section III attempts to show that Herodotus, after 
a visit to Macedon, was a painstaking apologist for 
Macedonian medism. The tale of the murder of the 
Persian embassy at the court of Amyntas was prob- 
ably an Argead fiction indebted to the Argive Danaid 
myth. In addition to his role as prohellenic though 
restrained actor in the Persian wars, Alexander also 
serves an important function in Herodotus’ History 
as a practical adviser and benefactor of the Athenians 
and their allies, invariably in connexion with impending 
events of great significance. Throughout the History 
Herodotus is concerned with demonstrating the phil- 
hellenic sympathies of Alexander, and so, indirectly, 
the ignominy and desperate condition of his vassal- 
age to Persia. 

Section IV continues the study of relations after 
the Persian hostilities, with attention to the Argead 
extension, the appearance of the Delian League on the 
fringes of the Macedonian sphere of influence, and 
the first apparent conflict between Athens and Mace- 
con in the Strymon area. 





The Appendix examines the possible Macedonian 
relevance of the Suppliants of Aeschylus. 
222 pages. $2.78. MicA 55-720 





THE REIGN OF CARACALLA 
(Publication No. 10,955) 


Donald Campbell Mackenzie, Ph.D. 
Princeton University, 1949 


This historical study of the reign of Caracalla 
covers a period which had not yet been made the sub- 
ject of a separate investigation. After an introduc- 
tory chapter outlining the main events in which Cara- 
calla played a part up to the death of Septimius 
Severus there follows a general treatment of the 
happenings in the reign of Caracalla. The remainder 
of the study is devoted to a group of chapters in which 
the evidence for the more important separate prob- 
lems of the reign is presented and assessed, to- 
gether with a consideration of various modern theories 
on particular points. The text of the Constitutio An- 
toniniana is considered in detail, the numerous pro- 





posals for its restoration noted, and some new pro- 


posals made. The evidence for the public works of t 
the reign, and for the administrative and financial 
policies so far as these can be traced, is collected; 
in each section this evidence suggests a conclusion 
which is briefly summarised at the end of the study. 
The view is taken that in many details and in the esti- 
mate of the reign as a whole modern studies have 
been too much influenced by the prejudiced accounts 
of the literary sources; the administration of Cara- 
calla appears to have been no worse than that of his 
predecessors and to have surpassed that of his suc- 
cessors. 217 pages. $2.71. MicA 55-721 


HISTORY, MEDIEVAL 
THE BREDERODE CHRONICLE 
BY JAN VAN LEIDEN 
(Publication No. 9687) 


George Alfred Hoar, Ph.D. 
University of Michigan, 1955 





In Amsterdam, Holland, January 29, 1952, Prof. 
Albert Hyma bought a book containing two manuscripts 


written in Dutch about 1500. The first ms. was a 
genealogy of the famous Brederode family of Holland, 
and the second was an unknown version of Jan van 
Leiden’s Brederode Chronicle. Apparently, the lat- 
ter ms. was the original version of the Chronicle. 
Owing to the fact that the Van Leiden Brederode 
Chronicle was the more important of the two mss., 














it was decided to write a dissertation only on it, ex- 
cept for a few references to the genealogy to be made 
in the introduction to the dissertation. But because 
the only published editions of the Brederode Chronicle 
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were done in 1698 and 1738 by Anthonius Matthaeus, 
both from a considerably later Dutch version, it was 
felt advisable to compare the Hyma version with 
another early version. This latter was written in 
Latin, rather than Dutch, and is deposited in the Uni- 
versity Library in Utrecht (ms. No. 5 E 23). Up to 
now, it has been considered the earliest version of 
the Chronicle. By comparing the Hyma ms. with the 
Latin ms. and all the others known to exist, we be- 
lieve we have proved that the Hyma ms. itself contains 
the earliest version of the Chronicle, and that its pub- 
lication, together with that of ms. No. 5 E 23 of the 
University Library in Utrecht, will provide a much 
more accurate basis for research than the old Mat- 
thaeus editions. 

The dissertation consists first of a brief intro- 
duction. Then follows the main text in which the Hyma 
ms. and the Utrecht ms. have been placed opposite 
each other, to make comparison easier. Necessary 
critical and explanatory notes have been added, and 
finally, a number of appendices are attached which 
help illustrate some of the events in the text. 

It is clear from an allusion made to 1481 in the 
Hyma ms. that this reference must have been written 
around that year. The actual narrative carries only 
to 1473, but the Latin version continues to 1482. Light 
is thrown upon the original purpose of the Brederode 
Chronicle by the fact that in the Hyma ms., Chapter 
31, there is a blank space where the number of a chap- 
ter which the author proposed to write on the illegiti- 
mate children of Reynolt II of Brederode and his 
brother was to have been inserted later. Jan van 
Leiden’s patroness, Lady Yolende van Lalaing, relict 
of Reynolt II, apparently had asked the author to write 
his history of the Brederodes because of attacks being 
made upon the legitimacy of their descent. The tact- 
less chapter was never written in the Dutch version, 
but in the Latin version, which was never widely pub- 
lished, there is a full chapter on these children. The 
Matthaeus edition does not even mention such a sub- 
ject, but the continuity of its text appears broken when 
compared with the Hyma ms. Not only is the Hyma 
ms. the earliest version of this important chronicle; 
in the same Chapter 31, just before the unfilled chap- 
ter reference, there is another reference made to a 
proposed list of membership of the Order of the Gold- 
en Fleece. Here the chapter number has been filled 
in, not only in different ink, but a little below the line 
of the rest of the sentence. This shows that we have 
the original copy of the Chronicle itself. The advan- 
tages of its publication need hardly be enlarged upon. 

297 pages. $3.71. Mic 55-83 














CULTURAL ASPECTS OF THE COUNCILS 
OF CONSTANCE AND BASEL 


(Publication No. 11,097) 


Frederich Awalde Kremple, Ph.D. 
University of Minnesota, 1954 


The great church councils of the first half of the 


fifteenth century have long been celebrated for their 
contribution to political and ecclesiastical thought. 
Their importance in other phases of the cultural de- 
velopment of Europe has not received comparable 
attention. The purpose of this thesis is to present a 
study of the cultural activities of the councils of 
Constance, Basel, and Ferrara-Florence in the light 
of the role which they played in the dissemination of 
humanist learning and spirit. 

Evidence of this contribution to learning is to be 
found in the non-official activities rather than in the 
official proceedings and acts of the councils. Im- 
portant intellectual activities took place outside the 
regular sessions in the personal associations and ex- 
change of ideas on the part of the scholars. 

The most valuable sources for a study of this na- 
ture are the personal correspondence and other liter- 
ary products of the scholars attending the councils. 
Likewise, the Memoirs of Vespasiano da Bisticci 
present many intimate accounts in the lives of the 
intellectual leaders of the period. 

The councils served to transform humanism from 
an essentially Italian development into a European 
movement. In 1414 humanist activities were confined, 
with a few exceptions, to a small number of centers 
in Italy. Exponents of the new learning numbered a 
few Italian students. In the generation following the 
close of the councils, new centers of humanism ap- 
peared throughout western Europe, and the devotees 
of the new learning numbered hundreds of scholars. 

This expansion of humanist culture and its pene- 
tration into the intellectual life of Europe was due in 
large part to the association of scholars at the coun- 
cils. The acquaintances and friendships thus estab- 
lished lasted during an entire generation, and became 
a major factor in the dissemination of humanist 
learning. Scholars returning from the councils 
carried with them the fruits of these associations. 

The intellectual atmosphere at the councils en- 
couraged the copying of books and the building of li- 
braries. A large number of translations and tran- 
scriptions of books prepared at the councils were 
carried to the libraries throughout Europe. This 
multiplication of books aided the study of the classics, 
and made possible the collection of libraries. 

Stimulation was given to the search for classical 
manuscripts. Up to 1414 a relatively small number 
of Latin classics were available to scholars. During 
the period of the councils almost all of the important 
Latin classics were recovered, and a sure beginning 
was made toward the recovery of the Greek classics. 

The councils also served to demonstrate to all 
Europe the superiority of humanist oratory over 
scholastic logic and dialectics as a more effective 
approach in the art of persuasion. 

The council of Ferrara-Florence served much the 
same role for Greek learning as the councils of Con- 
stance and Basel had for Latin humanism. The influx 
of large numbers of Greek scholars with their libraries 
of Greek classics inspired and aided the translation 
and study of Greek authors. In a very real sense, 
the council prepared in Italy a place of refuge for the 
exiled Greek culture of the Byzantine world. 

What M. P. Gilmore calls “the world of humanism, 
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1453-1517” came into being immediately after these 
councils. In a large part this intellectual development 
was a result of the intellectual exchange among the 
scholars in their extracurricular activities at the 
councils. 220 pages. $2.75. MicA 55-722 


HISTORY, MODERN 


JOHN COTTON, GUIDE OF 
THE CHOSEN PEOPLE 


(Publication No. 10,873) 


Donald Robert Come, Ph.D. 
Princeton University, 1949 


It was Cotton Mather who stated that “New England 
having been in some sort an ecclesiastical country 
above any in this world, those men that have here ap- 
peared most considerable in an ecclesiastical ca- 
pacity, may most reasonably challenge the most con- 
sideration in our history.” Theclergy in Massachu- 
setts Bay did in fact loom large in the making of 
major decisions and in the forming of major policies 
in affairs political and economic as well as religious. 
And John Cotton was rightfully recognized as being 
the greatest and most influential of all the clergymen 
during his residence in the Bay from 1633 to his death 
in 1652. 

During his forty-eight years of residence in old 
England, Cotton had learned many of the basic princi- 
ples of institutional organization which he later sought 
to establish and maintain in New England. As a youth 
in the town of Derby, as a student and teacher at Cam- 
bridge University, as the vicar of St. Botolph’s Church 
in old Boston for twenty years, Cotton had impressed 
upon him that the proper and accepted pattern of ac- 
tion was to have authority exercised by a few and the 
duty of obedience followed by the many. The Tudor- 
Stuart rulers dominated the governmental processes 
they supported the strict regulations and controls on 
economic activity, they bulwarked what they held to 
be the one true church and the one true religion with 
their civil power, and in turn they had their own posi- 
tion bulwarked as the bishops and many other clergy- 
men used their religious influence to maintain the 
political status quo. 

In old England Cotton also learned from the Puri- 
tan greats the covenant doctrine which modified 
strict predestinarian theories. Under that doctrine 
God’s gift of saving grace was balanced by necessary 
obedience on the part of the elect to God’s command- 
ments. Cotton became a strict and conscientious non 
conformist of Congregational persuasion while most 
Puritans of the time were Presbyterians who would 
conform sufficiently under pressure so as to satisfy 
the Anglicans. Congregationalist Puritans, who con- 
sidered church power on earth to be center in individ- 
ual churches each made up of visible Saints bound to- 
gether by a covenant, found it impossible to secede to 


the Anglican regulations supported by royal power, 
even though the Puritan leaders revered authority in 
general. Chiefly to be able to set up a Puritan Zion 
on Congregationalist lines did John Winthrop, John 
Cotton and other leaders cooperate together in 
erecting a settlement in Massachusetts Bay. 

In Massachusetts John Cotton led in bringing forth 
arguments and in proposing political devices to secure 
authority in the hands of a ruling oligarchy of minis- 
ters and magistrates. Cotton’s opinions were authori- 
tative and most often decisive. He always favored 
limiting the franchise and office-holding privileges 
to church members whom the clergy could easily con- 
trol. Furthermore, Cotton worked efficiently to keep 
power in church and state in the hands of only a few 
of those members. Cotton and other clergy and gov- 
ernmental officials favored strict regulations on prices 
and wages and on economic life in general; they be- 
lieved that special consideration should be given to 
officials of church and state in making land grants and 
distributing other economic favors. Cotton drew up a 
code of laws whose provisions supported the authority 
of a few, and whose spirit appeared in later codes 
during his lifetime. 

Also on the old English pattern Cotton and the ortho- 
dox clergy received aid from the magistrates in suc- 
cessfully attempting to establish Congregationalism. 
Cotton’s example in practice and his continuing flood 
of writings on church polity which began shortly after 
his arrival in the Bay all served to establish accept- 
able practice. When deviations from that practice 
occurred, the civil magistrates lent their power to 
force compliance or threatened banishment. Roger 
Williams was of course one of those banished. He 
traced his plight largely to the directing influence of 
Cotton who thought toleration would bring ruin both 
to true religion and the political state. 

For a time Cotton’s position as a ranking guide to 
the chosen people in Massachusetts Bay was jeopard- 
ized by disagreement with other of the leading minis- 
ters and magistrates. Cotton stressed God’s grace 
and the witness of the Holy Spirit as causes for and 
evidences of salvation more than most of the other 
Bay leaders. In their opinion he slighted the side of 
the covenant necessitating obedience to the law. Cot- 
ton was accused of inclining too far toward the Anti- 
nomian opinions of some of the Anne Hutchinson group 
that no assurance at all could be gained from works, 
but that all depended on the working of the Spirit. 
Without shifting his position Cotton could and did deny 
the most extreme opinions of the Hutchinsonians. 

The other leaders of the Bay did not attempt to 
press Cotton into exact agreement with themselves, 
for they had a great stake in becoming reconciled 
with this great clergyman. Throughout the 1640’s and 
early 1650’s Cotton showed his worth to the oligarchy 
as he continued to play a decisive part in parrying the 
thrusts of the discontented. Samuel Gorton, Robert 
Child, and John Clark were among those whose aims 
Cotton worked to thwart. In these later years Cotton 
was recognized as the leading authority on Congrega- 
tionalism by men in both old and new England. Recog- 
nition came even from the opposition, —from the 
Presbyterians on the conservative side and from the 
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Separatists and sectaries of various kinds on the 
radical side. In actuality Cotton in the latter 1640’s 
leaned more toward the tighter, Presbyterian church 
system than he had previously. 

The tide of opposition to the New England oligarchy 
and its authoritarianism in politics and religion was 
still rising at Cotton’s death in 1652. He and other 
leaders openly expressed the threat they felt pushing 
against existing system. But though Cotton’s death 
removed a chief bulwark to the system, he and others 
had built too well for an immediate collapse to occur. 

547 pages. $6.84. MicA 55-723 


THE PROJECT OF GREATER SYRIA 
(Publication No. 10,879) 


Clarence Ernest Dawn, Ph.D. 
Princeton University, 1948 


One of the goals of the Arab nationalists of Syria 
who took part in the Arab revolt of 1916 was to estab- 
lish a unitary independent state in the region of the 
Ottoman Empire known as Syria. In 1919 such a state 
was established by the Syrian nationalists. The Leb- 
anese, however, opposed the inclusion of Lebanon in 
a unified Syrian state. As a result of the peace settle- 
ment of 1920, Syria was apportioned between two 
mandatory powers who further subdivided the man- 
dated territories. The ideal of Syrian unity remained 
alive, however, and the Syrian nationalists constantly 
reiterated their demands for the reconstitution of a 
united Syria. Since the program of the Syrian national- 
ists included the reannexation to Syria of at least the 
territories added to Lebanon in 1920, the program was 
vigorously opposed by the Lebanese, especially because 
the agitation of the Syrians was accompanied by a sepa- 
ratist movement in the predominantly Moslem areas 
annexed to Lebanon. 

During the 1930’s the project of Greater Syria be- 
came a political issue between the government of 
Iraq, the Amir ‘Abdullah of Transjordan, and the re- 
publican government of Syria which came to power in 
1936. Iraq desired a settlement in the Syrian terri- 
tories which would be of benefit to Iraq. In 1931 King 
Faysal I obtained the support of some Syrians, in- 
cluding Faris al-Khuri, for a project of uniting Iraq 
and Syria. The project, however, failed to obtain ade- 
quate support from the National Bloc — the most in- 
fluential political organization in Syria — which favored 
a republican regime. In 1937 ‘Abdullah indicated that 
he favored the recommendations of the Palestine Royal 
Commission to partition Palestine and annex the Arab 
Palestinian state to Transjordan, but he was forced 
to publicly oppose the scheme after the Iraqi govern- 
ment began a vigorous campaign against the recom- 
mendations. In 1938 at the Interparliamentary Con- 
gress of Arab and Moslem countries for the defense 
of Palestine which met in Cairo, the Syrian delega- 
tion submitted a proposal that Palestine and Trans- 
jordan be permitted to rejoin Syria. This proposal 
also was defeated because of opposition by Iraq. In 


1939 a movement, one of whose leaders was Dr. ‘Abd- 
al- Rahman Shahbandar began in Syria to reunite Otto- 
man Syria under ‘Abdullah. The British government 
was in favor of the principle of Greater Syria, but 
the movement failed because of the opposition of 
France and the inability of the Arab states concerned 
to come to an agreement. 

Beginning in 1940 the Amir ‘Abdullah actively 
sought to establish a union of Greater Syria. He first 
made his proposals to the British government. The 
British advised him to wait until the situation became 
more stable, but encouraged the Amir by reaffirming 
the friendship that the British government had for the 
Amir and the Transjordanian government and giving 
assurance that the British government would protect 
the “legitimate interests” of Transjordan “at the 
proper time.” In 1941 ‘Abdullah wrote to Faris al- 
Khuri for support. Al-Khuri’s reply proposed a dif- 
ferent plan for the attainment of Greater Syria but 
flattered ‘Abdullah and indicated, somewhat equivo- 
cally, that al-Khuri was in favor of a monarchy under 
‘Abdullah. The Amir’s attempt to gain support from 
Shukri al-Quwatli and Sa‘dullah al-Jabiri in 1943 was 
unsuccessful. 

The conversations which led to the formation of 
the League of Arab States began in 1943 as discus- 
sions of a project advocated by Nuri al-Sa‘id, then 
Prime Minister of Iraq. Nuri proposed that a Greater 
Syrian union be established and a confederation of 
Greater Syria and Iraq be formed immediately. The 
form of government of the projected Greater Syria 
was to be decided by the people of Greater Syria. 

The question of Greater Syria was discussed at the 
Alexandria Conference in October 1944. Syria and 
Transjordan favored the union of Greater Syria, but 
Syria insisted upon a republican regime while Trans- 
jordan favored a monarchy. Su‘udi Arabia and Leb- 
anon both opposed the union of Greater Syria. Asa 
result, the project was dismissed as premature and 
the independence and territorial integrity of Lebanon 
was recognized in the Prutocol signed by the states 
represented at the Conference. 

In 1946 and 1947 ‘Abdullah again raised the ques- 
tion of Greater Syria. He has been supported by at 
least the attitude of Iraq which has taken the position 
that Greater Syria is a question for the Syrian people 
to decide. On the other hand he has incurred deter- 
mined opposition from Lebanon, Syria, Su‘udi Arabia 
and Egypt. 

From 1941 to 1943 the British government was in 
favor of a union of Greater Syria and took steps to 
bring about such a union. While a Greater Syria 
friendly to Great Britain would be of great value in 
implementing British objectives in the Near East, 
disagreement among the Arab states has forced 
Britain to take a neutral attitude. 
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MESSRS. WILLIAM PEPPERRELL: 
MERCHANTS AT PISCATAQUA 


(Publication No. 10,892) 


Byron Fairchild, Ph.D. 
Princeton University, 1948 


The story of the two William Pepperrells em- 
braces the maritime history of Piscataqua, a New 
England outport, from about 1675 to 1759. 

The settlements at the mouth of the Piscataqua, 
the river that marked the boundary between New 
Hampshire and Massachusetts’ adopted offspring, 
Maine, came into being as a result of maritime enter- 
prise. In contrast to the East Anglian religious refu- 
gees and men of means who settled Massachusetts 
Bay the early comers to Piscataqua, as the settle- 
ments at the mouth of the river were collectively 
known, were West Country fishermen and “servants” 
of Sir Ferdinando Gorges who were interested pri- 
marily in the material advantages the New World 
offered. 

Based on the fisheries and the export of lumber, 
the commerce of Kittery, on the Maine side of the 
river, and of Portsmouth, on the other, very early 
spread out in the direction of the West Indies, New- 
foundland, the southern colonies, Spain, Portugal, and 
the Wine Islands. Then, towards the end of the seven- 
teenth century Piscataqua became an important source 
of masts and spars for the royal navy. Both of Pisca- 
taqua’s staple products — white pine and cod — found 
ready markets. 

Of equal bearing on the economic and social de- 
velopment of Kittery was the fact that for nearly a 
century after the first settlers arrived Kittery was a 
frontier town, exposed to all the dangers and exhib- 
iting all the characteristics of the frontier. 

The trade of the Pepperrells differed in a number 


of details from that of Boston and New York merchants. 


These differences, for the most part, are accounted 
for by Kittery’s frontier environment and the market- 
ability of its staple products. Vessels belonging to 
the Pepperrells were generally employed in direct, 
round-trip voyages. They sent an occasional vessel 
around the London sugar triangle, but they never re- 
sorted to any trade, triangular or otherwise, that in- 
volved the Guinea Coast. Their local retail business 
was not large and was confined chiefly to the sale of 
goods from the West Indies. Their English imports 
were small in quantity compared to those of Boston 
merchants and consisted principally of goods for their 
own use or for reshipment to the southern colonies. 
The Pepperrells purchased a few English goods from 
Boston importers, more during the earlier stages of 
their career than in later years. They obtained some 
at Newfoundland, but most of them they imported on 
their own account either direct to Piscataqua or by 
way of Boston. 

“Trading voyages,” where the master of the vessel 
himself conducted the sale of his cargo and the pur- 
chase of a return lading, were the exception rather 
than the rule in the Pepperrells’ West Indies and over- 
seas trade. They much preferred to ship goods “on 
consignment” to a factor; and in contrast to the ex- 


perience of many Boston and New York merchants 
their relations with their “correspondents” were 
friendly, unmarred, for the most part, by the mutual 
complaints and recriminations which so often made 
the system unworkable. 

Round-trip, “shuttle” boyages and the Pepperrells’ 
great reliance on the consignment system, together 
with the large number of vessels they owned and con- 
trolled, permitted a considerable measure of flex- 
ibility in their operations. 

The first William Pepperrell, a native of Devon, 
came to Kittery during the 1670’s by way of the New- 
foundland fisheries and set himself up in the New- 
foundland trade. Within a few years he had extended 
his operations to Barbados and Salt Tortuga, and to 
North Carolina, Virginia and Maryland. Owning and 
controlling some ten vessels in 1700, he was then 
the leading ship-owner at Piscataqua, and was suffi- 
ciently established to join with more prominent Bos- 
ton merchants in their ventures. During Queen Anne’s 
War he dabbled in the trans-Atlantic trade to England 
and Holland, and with the coming of peace in 1713 ex- 
panded his trade along lines previously charted. At 
this time, his son William, junior, born in 1696, en- 
tered the business as a partner. 

During the decade from 1723 to 1733 the winds of 
trade shifted. The Pepperrells abandoned their North 
Carolina trade and curtailed their Newfoundland op- 
erations. Trade with Spain and Portugal which the 
Pepperrells had been in the process of developing 
at the beginning of the decade was interrupted by a 
crisis in Anglo-Spanish relations. The younger Wil- 
liam, who had taken upon himself an increasing share 
of responsibility, embarked on a trade with the French 
sugar islands and experimented with a Madeira - 
West Indies - Kittery triangle. A small shipment of 
enumerated commodities in violation of the laws oc- 
casionally appeared; but illicit trade of any sort 
never amounted to more than a fraction of the Pep- 
perrells’ total trade. 

After the death of his father, early in 1734, the 
younger William continued to trade with Barbados 
and Antigua until the eve of the Spanish War, when 
as a result of the death of his Antigua correspondent 
he abandoned his trade with that island. He revived 
the Newfoundland, Maryland and Virginia trade and 
pushed the triangular trade with Madeira which he 
had not long before started. 

Owing to the nature of their trade the Pepperrells 
were able to build up a sizeable sterling account in 
England more easily than could the merchants of 
Boston and New York; and a large part of the Pepper- 
rells’ surplus “profits” went into the hands of private 
bankers in England for safekeeping and investment. 
The remainder of their profits stayed in New England 
to be lent out at interest or invested in lands in Kit- 
tery and eastward along the coast. 

In Kittery, as in England and elsewhere in the 
colonies, land was not only an investment but also the 
basis of gentility. And in Kittery, for all its frontier 
characteristics, political office was a perquisite of 
gentility. Throughout the period political offices 
were passed around among nine of the “best” 
families, of whom the Pepperrells were one, and by 
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intermarriage the Pepperrells were united with the 
mercantile aristocracy of Portsmouth and Boston. 
The younger William Pepperrell represented Kittery 
at the General Court, succeeded his father as colonel 
in command of the Maine militia, and in 1727 was ap- 
pointed to the provincial council, on which he served 
until his death in 1759. 

When the expedition against Louisbourg took shape 
during the winter of 1744-45 Governor Shirley, forced 
tc select a commander from among men who had no 
military experience, turned to William Fepperrell as 
the logical choice. Pepperrell’s knowledge of frontier 
affairs, his interest in the fisheries and, perhaps 
most important, his popularity and affable disposition 


were the factors that influenced Shirley in his decision. 


William Pepperrell, rewarded for the success of the 
enterprise with a baronetcy and the command of a 
regular regiment, suddenly became one of the out- 
standing figures in the northern colonies. 

Sir William’s later years, however, were an anti- 
climax to his successful mercantile career and much- 
applauded military exploit. The death of his only son 
forced him to resume unwillingly the life of a mer- 
chant; and when hostilities with France recommenced 
in 1754 Sir William, although now a major-general of 
the English army, found himself on the sidelines. He 
died early in July 1759, having lived to see his own 
Louisbourg exploit repeated by Jeffrey Amherst. 
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THE FRENCH NOBILITY ON THE EVE 
OF THE REVOLUTION: A STUDY OF 
ITS AIMS AND ATTITUDES, 1787-89 


(Publication No. 11,218) 


Ralph Weller Greenlaw, Jr., Ph.D. 
Princeton University, 1952 


Impelled by the interpretive studies of two of the 
greatest authorities on the French Revolution, A. 
Mathiez and G. Lefebvre, scholars have recently been 
taking greater notice of the significance of the revolte 
nobiliaire as the initiating phase of the revolutionary 
movement of 1789 in France. Generally speaking, 
however, no systematic study has been made of the 
aims and attitudes of the nobility during the crucial 
period from the meeting of the first Assembly of 
Notables in February 1789 to the opening of the 
Estates General in May 1789. To date estimates of 
the views of the nobility during this period have been 
largely deduced either from their actions and attitudes 
after the Revolution actually got under way, or from 
memoirs or other accounts of contemporaries writ- 
ten at varying distances from the actual events. The 
purpose of this study is to determine the aims and 
attitudes of the nobility during the period 1787-89, in 
so far as possible from contemporary sources, un- 
coloured by the influence of subsequent occurrences. 
Such a source is furnished by the pamphlets known 
to have been published by noblemen during this peri- 
od and the anonymous pamphlets which supported 








their views. The records of the Assemblies of Nota- 
bles of 1787 and 1788 furnish an important supple- 
mentary source. 

Because of the difficulties and weaknesses in- 
volved in using a sampling technique for an analysis 
of the pamphlet literature, the method employed was 
first to read all the pamphlets available which were 
written in this period in order to determine those 
which emanated from the Second Estate, and then to 
analyze these statistically in order to discover what 
ideas and attitudes were expressed most frequently. 
The latter procedure was also followed in the case 
of the records of the two Assemblies of Notables. 
For the last months covered, a sampling analysis of 
the cahiers was used as a corroborative check. 

While recognizing the difficulty of determining 
with certainty the degree to which the pamphlets 
studied accurately reflect the views of the noblesse 
as a whole, the results of the analysis seem to estab- 
lish beyond reasonable doubt a fact of which histori- 
ans of the Revolution have long been aware but which 
for some reason they have refused to credit, to wit; 
the revolutionary character of the aims of the no- 
bility. Its resistance to the crown during the period 
1787-9, far from being based solely on a narrow re- 
actionary defense of privilege was intended to force 
the establishment of a responsible constitutional 
monarchy similar to that of England in spirit and 
purpose if not in precise structure. The nobility 
hoped to introduce such a regime by forcing, first 
the convocation of the Estates General, and then its 
establishment as a permanent institution of the mon- 
archy, having wide if not unlimited legislative powers. 

The Third Estate worked in alliance with the 
noblesse in pursuit of this objective until the convo- 
cation was formally promised by the king in August 
1788. Once this objective was gained however, the 
Third Estate turned its attack on the traditional form 
of organization of the Estates General on the grounds 
that it did not give adequate recognition to its numer- 
ical preponderance. The nobility, obviously dis- 
turbed and confused by this turn of events defended 
the old form on the grotnds that it maintained a 
balance of interests rather than giving complete pre- 
ponderance to any one order or group. 

Although the noblemen defended their position 
with vigour, a substantial proportion of them showed 
their willingness to compromise by accepting the 
doubling of the number of the Third’s representa- 
tives willingly and with good grace and by voluntarily 
renouncing the tax privileges which they presumably 
might have desired to protect by the maintenance of 
the vote by order. The pamphlet literature indicates 
that in the fall of 1788 and the spring of 1789 the 
members of the nobility even beyond the few well- 
known liberals were far from being uniformly reac- 
tionary, stubborn and illiberal in their attitude. Their 
pamphlets generally were remarkably liberal in atti- 
tude and tone and indicate a striking degree of una- 
nimity with the Third Estate as to the objectives of 
reform as well as general agreement with the propo- 
sition that a radical reorganization of France was 
necessary. On the other hand, it is clear that they 
were unwilling to submit to the complete dominance 
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of the Third Estate which was implied in the vote by 
head. At this point, however, this reluctance seems 
to have resulted from an unwillingness to relinquish 
power rather than a fundamental disagreement over 
objectives. 

These facts based on the best evidence of the aims 
and attitudes of the nobility presently available seem 
to indicate that the emphasis placed by most bourgeois 
liberal historians on the necessity and inevitability of 
violent or extra-legal action by the Third Estate in 
order to achieve its objectives in 1789 is by no means 
justified. 390 pages. $4.88. MicA 55-726 


ARTHUR PUE GORMAN: 
PRACTICAL POLITICIAN 


(Publication No. 10,944) 


yohn Ralph Lambert, Jr., Ph.D. 
Princeton University, 1947 


Abstract not available. 
529 pages. $6.61. MicA 55-727 


FRENCH SOCIALISTS AND POLITICAL 
RESPONSIBILITIES, 1898-1905 


(Publication No. 10,951) 


Theodore Davidge Lockwood, Ph.D. 
Princeton University, 1952 


This study is an interpretation of French socialism, 
1898-1905, based primarily upon writings and speeches 
of the time. Periodicals, pamphlets, newspapers 
(where available), socialist congress reports, and 
parliamentary debates have been the main sources. 

The volume begins with a narrative of the socialist 
movement from the time of the early study groups to 
the final unification of the various splinter parties in 
1905. The second part consists of an analysis of so- 
cialist theory. It describes the sentiment of protest 
which underlay all socialist criticisms of contempor- 
ary society. Next, it analyzes the goal of social jus- 
tice. As both of these elements of their ideology were 
fundamentally abstract, the socialists were obliged to 
formulate methods by which to achieve the classless 
society. These are discussed under the headings of 
revolution, reform, and the political party. Since 
the socialists decided to use legal political means to 
achieve their goal, this study then considers the ac- 
tual parliamentary activity and emphasizes particular- 
ly the problems to which they devoted greatest atten- 
tion. Throughout it attempts to put this experience 
within its historical setting, the Third French Repub- 
lic. Finally, it tries to cope with the problem of how 
far the socialists accepted the political circumstances 
in which they sought the conquest of power. For the 
aim is not only to explain the development of French 
socialism during its most critical phase but also to 


increase our understanding of socialist politics in a 
democracy. 

Although the main purpose of this study is to find 
an answer as to why the French socialists reacted 
to the political challenge they faced in the manner 
they did, it is also concerned with the consequences 
of this action for later socialist history. Thus it is 
a critical evaluation of that experience as well as 
an attempt to make better sense of a development 
only superficially reviewed heretofore. 

This analysis has led to certain tentative conclu- 
sions. First, socialist theory did not answer the 
question of political responsibility: it only created 
uncertainty about.the conditions under which to as- 
sume political office; it left the problem of social 
reforms at the time unresolved; and it unfortunately 
led the socialists to try to set their own political 
terms even though they had accepted the democratic 
institutions of the Third Republic. Second, socialist 
political action was hesitant. Thoroughly involved 
in the current issues of French politics, unable to 
achieve any major social reforms, and yet committed 
to a political solution, they were beset with the anxiety 
which a desire for both political success and ideolog- 
ical clarity can produce in such circumstances. Third, 
they could not escape the impact which the situation 
had upon both their theoretical aspirations and daily 
political action. As a result their experience was so 
circumscribed that it proved insufficiently adaptable 
to demands made upon it by events during the years, 
1898-1905. 433 pages. $5.41. MicA 55-728 


HENRY HUNT AND ENGLISH 
WORKING-CLASS RADICALISM, 1812-1832 


(Publication No. 10,982) 


William Jacob Newman, Ph.D. 
Princeton University, 1950 


The career of Henry Hunt (1773-1835) as an early 
nineteenth-century agitator is significant for his in- 
creasingly direct appeal to the working-classes of 
England and for his ennunciation of a program of 
working-class political ends. It was from this com- 
bination of activities that Hunt drew his leadership 
and thereby helped bring to birth the political move- 
ment of the English workers. An evaluation of his 
leadership must, however, take into consideration not 
only this achievement but also the extent to which 
Hunt solved the tactical problems which faced his 
movement. In this connection the examples of later 
working-class movements are helpful for they make 
it possible to erect a standard of working-class tac- 
tics. Marx and the Fabians presented a framework 
of action using a method of social analysis which en- 
abled them to recognize their economic and political 
situation at a given moment. More important, this 
analysis created assurance of eventual success. 

Henry Hunt was born into the rural Toryism of 
the Wiltshire farming class. Although he later turned 
to other fields of endeavor and other opinions, he 
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retained the independent spirit of the yeoman. It was 
this independence which brought him into conflict 
with his betters of the country-side and forced him 
to go to Bristol to search for a living. There he dis- 
covered his powers as a mob orator. In the Bristol 
elections of 1812 using the Radical creed as his 
weapon of attack against a corrupt Whig-Tory politi- 
cal bargain, he proved his ability to attract an audi- 
ence if not their votes. It was at this same time that 
the Radical Movement was being resurrected in Lon- 
don by the efforts of Sir Francis Burdett, William 
Cobbett, and Major Cartwright. These men with their 
eighteenth-century concepts of political action ac- 
cepted Hunt as one of their group. By 1815 Hunt had 
moved from Toryism to Radicalism. 

But he was not to stop there. In the economic and 
social stress of post-Waterloo England he found an 
opportunity to develop a new brand of Radicalism —a 
brand which looked to the workers as the source of 
its support and inspiration. The condition of the 
workers in the years 1815-19 deteriorated rapidly 
under the double impact of depression and unemploy- 
ment and the introduction of the new machines of the 
industrial revolution. It was to the hungry workers 
of the North, who were turning to political action 
through their Hampden Clubs, that Hunt began to ad- 
dress himself. In the Spa Fields meetings of 1816-17 
he brought to his working-class followers a political 
program of universal suffrage, annual parliaments, 
and the ballot. This was an appeal to class conscious- 
ness and for class rights. Splitting with the Radical 
leader Burdett on the issue of working-class suffrage, 
he became the embodiment of the hopes of the workers 
for relief from poverty through constitutional means. 

The government was quick to use its force against 
this movement and succeeded in stamping it out in 
the spring of 1817, but it flamed up again in 1819. It 
was in this year and on St. Peters Fields at Manchester 
that Hunt’s leadership reached its peak of glory and 
effectiveness. But, Peterloo massacre brought an 
abrupt end to working-class Radicalism. Hunt was 
arrested and imprisoned for two years. He was never 
again able to stand forward as the undisputed leader 
of the masses. 

The years after 1819 may have been an anti- 
climax, but the earlier period of fruitful activity had 
sown well the seeds of a working-class movement. 
Hunt had been willing to champion the workers when 
no one else had been. He gave them a program which 
appealed to them as a class and in terms of their 
class interest. This was his achievement. His failure 
was his inability to create a schemework of tactics 
which embodied a concept of optimistic action. He 
told the workers what was theirs by right but did not 
promise them that they would achieve their goal. 

574 pages. $7.18. MicA 55-729 


GREAT BRITAIN AND 
THE CONGRESS OF VERONA 


(Publication No. 11,332) 


Irby Coghill Nichols, Jr., Ph.D. 
University of Michigan, 1955 


The Congress of Verona, called by the Quadruple 
Alliance, was the last such conference attended by 
Britain. 

The Duke of Wellington was the British plenipo- 
tentiary. Of the major questions considered at 
Verona, no agreement or declaration on the Spanish 
American colonies was reached or promulgated; a 
resolution condemning the slave trade was adopted; 
and a procés-verbal was signed by the continental 
powers, stipulating what aid they would give France 
should a Franco-Spanish war break out. Britain pro- 
tested against the doctrine of intervention in general 
and the proces-verbal of November 17, 1822, in par- 
ticular and withdrew from the Congress. In spite of 
British opposition, the allies decided to send notes 
to the Spanish government, demanding a modification 
of the Spanish constitution so as to give Ferdinand 
VII more personal power. The consequence of Spain’s 
refusal to comply would be the severance of diplo- 
matic relations. 

Of the minor issues discussed at Verona, no con- 
ventions were concluded on the Austrian war debt to 
Britain or the Russian Ukase of September 16, 1821, 
restricting foreign trade in the North Pacific. But 
negotiations were begun by Britain which resulted in 
the subsequent settlement of these two issues. As 
regards Italian affairs, two protocols were signed, 
providing for the evacuation of the Austrian troops 
from Sardinia-Piedmont and the reduction of their 
number in Naples. Austria and Britain continued 
their joint mediation of the Russo-Turkish dispute, 
and the Greeks were left to their own resources. 

By refusing to participate in any of the conferences 
held after that of Verona, Britain was able to administer 
the coup de grace to the Quadruple Alliance. This 
British objective was aided by the dissimilar and often 
contradictory interests of the allies themselves. 

Conclusions reached in this study are: (1) Castle- 
reagh wanted to reform the Alliance, Canning to de- 
stroy it; (2) if Canning had been in office three 
months earlier, no British representative would have 
been sent to the Congress; (3) when Wellington left 
England to attend the Vienna Conference, neither he 
nor Canning expected that his mission would take him 
to Verona; (4) neither Austria nor Prussia wanted 
an invasion of Spain, and Metternich was no less ener- 
getic than Canning in trying to prevent a Franco- 
Spanish war; (5) France pursued a national policy in 
invading Spain, receiving neither mandate nor com- 
mission from the Alliance; (6) Britain was far more 
interested in Latin America than in Spain, and com- 
mercial interests played an influential role in shaping 
British policy at Verona; (7) Wellington faithfully 
executed Canning’s instructions and did not under- 
mine British policy; and (8) the Quadruple Alliance 
was a milestone in man’s long quest for peace through 


international conferences and organizations. 
295 pages. $3.69. MicA 55-730 
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A HISTORY OF THE SU‘ UDI STATE 
FROM 1233/1818 UNTIL 1308/1891 


(Publication No. 11,060) 


Richard Bayly Winder, Ph.D. 
Princeton University, 1950 


Riding on one of those periodic waves of religious 
enthusiasm diverted into political channels, the Najdi 
Unitarians between 1745 and 1810 swept over their im- 
mediate locale, surged on to occupy al-Hi jaz, and 
even spilled over into ‘Uman, al-‘Iraq, and Syria. In 
1811, obeying orders from the Porte, the Egyptian 
viceroy, Muhammad ‘Ali, began a war to subdue the 
Unitarians. In 1818 Egyptian armies reduced the 
Su ‘Udi capital. 

Initial occupation of Unitarian Arabia by Egyptian 
forces lasted five years, and was marked by deporta- 
tions, expropriations, and anarchy. Attempts were 
made to re-establish independent rule, but the oc- 
cupying forces repressed them. 

In 1823 Turki Al‘Su‘id began to reconquer the 
country. His technique was to gain control over the 
smaller towns and isolate Egyptian forces in larger 
towns. Further, Egyptian pressure on Najd was re- 
laxed. Turki re-established Unitarian control in 
Jabal Shammar, al-Qasim, ‘Uman, and al-Ahsa’, but 
al-Hi jaz was lost to the Su ‘tds for over a century. 
While Turki’s eldest son, Faysal, was in Sayhat 
fighting forces from al-Bahrayn in May, 1834, Turki 
was murdered by his ungenerous kinsman, Mushari. 

Mushfari, however, soon paid for his crime, for 
Faysal led his force back to al-Riyad and with the 
aid of ‘Abdullah ibn- Rashid of Jabal Shammar cap- 
tured the town. Mushari was killed. In 1836 Mu- 
hammad ‘Ali decided to renew the occupation and 
sent Ismail Bey and Khalid ibn-Su ‘td, a former de- 
portee, to perform the task. In May, 1837 Ismail 
forced Faysal from al-Riyad and installed Khalid as 
nominal ruler. Shortly thereafter as a result of a 
severe Egyptian defeat at al-Hulwah, Faysal was al- 
most able to repel the invaders, but in the following 
year Egyptian reinforcements under Khirshid Pasha 
surrounded Faysal, captured him, and sent him again 
to Egypt. Khalid continued his nominal rule until 
1840 when, as a result of European pressure, Mu- 
hammad ‘Ali withdrew the occupying forces. After 
a year of independent rule Khalid was expelled from 
the country by ‘Abdullah ibn-Thunayyan Al Su‘id. in 


1843, for obscure reasons, Faysal was allowed to 
“escape” from his Egyptian prison. His personal 
popularity, the support of ibn- Rashfd and of the town 
of ‘Unayzah enabled Faysal to defeat and capture ibn- 
Thunayyan. 

Faysal’s second reign (1843-1866) was the great- 
est between 1814 and 1902. He speedily restored the 
state’s boundaries and, next to a half-hearted attempt 
by the Sharif of Makkah to invade Najd, his most 
serious problems were the revolts of al-Qasim — in 
1848-9, 1852, and 1862. Faysal’s reign, moreover, 
saw the rise to semi-independence of his vassals the 
ibn- Rashids, who, however, never actually contested 
Faysal’s overlordship. Faysal campaigned in ‘Uman, 
but British support for its ruler, Sa ‘id, frustrated 
these attempts. Faysal’s government was based on 
Islamic law, but was less aggressive than the earlier 
Su ‘didi state. A cloud which hung over his declining 
years was the animosity between his eldest sons, 
‘Abdullah and Su‘td. Faysal died a natural death. 

Upon Faysal’s death his son, the dour ‘Abdullah 
became ruler. ‘Abdullah’s brother, Su‘id, soon re- 
volted, but was not immediately successful. In 1870 
‘Abdullah undertook a campaign to ‘Uman, but failed, 
and ‘Uman was lost to the Unitarians. This failure 
encouraged Su ‘id to undertake a new and successful 
revolt. By this time Jabal Shammar and al-Qasim 
had also become independent of the Unitarians. 
‘Abdullah fled and appealed to the Ottomans. Asa 
result in 1871 Ottoman forces incorporated al-Ahsa’ 
into the empire. Su‘tid’s authority no longer extended 
beyond central Najd, and even there dissatisfaction 
grew. When Su‘td died in 1874, ‘Abdullah returned 
to rule. 

Meanwhile Rashidi power had been steadily rising, 
particularly under its greatest hero, Muhammad 
(ruled 1869-1897). In 1887 ibn- Rashid took advantage 
of continuing Su‘udi dynastic quarrels and occupied 
all Najd. ‘Abdullah was interned in Ha’il, but was 
later released. On his death, family leadership was 
assumed by Faysal’s third son, ‘Abd al-Rahman. The 
“last twitch of the dying Wahhabi state” occurred in 
1891 when ‘Abd al-Rahmaan joined hands with al-Qasim 
province in a final attempt to overthrow ibn- Rashid. 
A great battle was fought, but ibn- Rashid was victori- 
ous. ‘Abd al-Rahman and his son, ‘Abd al-‘Aziz, pres- 
ent king of Saudi Arabia, fled into exile. 

347 pages. $4.34. MicA 55-731 
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THE THEOLOGICAL CHARACTER OF THE 
BOOK OF EZEKIEL IN THE SEPTUAGINT 


(Publication No. 10,948) 


Robert Lennox, Ph.D. 
Princeton University, 1947 


In this dissertation a study has been made of the 
various ways the Septuagint of the book of Ezekiel 
rendered the anthropomorphisms of the Hebrew text. 

In a great number of cases the lively, concrete 
quality of the anthropomorphisms were carried over 
by a literal translation of the expressions. In most 
instances the Greek was literal even to the extent of 
the word order. 

In many other cases, however, it was seen that the 
Septuagint by one means or another tried to change 
the anthropomorphisms. But a close study of the book 
of Ezekiel itself revealed that also in this the Septua- 
gint was conforming to its Hebrew original. In the 
Hebrew book of Ezekiel there converge several lines 
of an anti-anthropomorphic tendency, which run 
through the whole of the Old Testament. Various 
theologoumena are used as surrogates for God, such 
as the Glory of Yahweh and the Spirit of Yahweh. 
These are used by Ezekiel with a new emphasis, and 
in addition angelic mediators, whose function is to 
carry out the divine will or convey it to man, are in- 
troduced. Thus there is a tension between the idea 
that God is personal in His own being and in His re- 
lation to man and the idea that He is transcendent 
above the world. It is this tension that is one of the 
distinctive features of the Old Testament, and it is 
strongly felt in the book of Ezekiel. But by rendering 
many of the anthropomorphisms in the way it does 
the Septuagint has carried over into the Greek this 
same theological quality. 

In this connection certain translation phenomena 
become evident, which may be summarized as follows: 

1. In a few cases reference to the bodily parts of 
God are avoided. 

2. The pronominal suffix, in a few places, where 
it refers to God has been omitted. 

3. When the actor, according to the Hebrew, is 
Yahweh, the Greek in some instances has rendered 
him less definite. 

4. A grammatical change from the active to the 
passive voice has removed God as the subject of the 
action. 

0. Where an anthropomorphism occurs in an am- 
biguous statement the translator has taken advantage 
of the ambiguity to modify the anthropomorphism. 

6. Occasionally a form resembling that of the 
Hebrew text or one containing one or more of the 
radicals of the Hebrew root has been read. 
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7. In a few places the objectionable expression 
has simply been deleted. 

Furthermore a method is noticeable in these 
translations; for there is a tendency to change the 
first of a series of offensive statements and to give 
a literal rendering to the rest. 

In order to see more clearly the influences which 
acted upon the translators of the Septuagint, the Tar- 
gum of Ezekiel was studied. Here it was found that 
the anthropomorphisms of the Old Testament were 
translated in a way very similar to that of the Septua- 
gint. It has become increasingly clear that the Sep- 
tuagint of Ezekiel stands in the stream of Jewish 
theological thought running through the Old Testament 
and the Targum. It was this that occasioned the trans- 
lation of the anthropomorphisms and gave to the Sep- 
tuagint its theological character. 

123 pages. $1.54. MicA 55-732 


SHEELTOT DE R. AHA: A CRITICAL 
AND ANNOTATED EDITION AND TRANSLATION 
OF THE BOOK OF GENESIS BASED ON MSS. 
WITH AN INTRODUCTORY STORY ON THE 
NATURE AND FORM OF THE SHEELTOT 








(Publication No. 10,795) 


Samuel Kalman Mirsky, Ph.D. 
Columbia University, 1954 


The book Sheeltot is a collection of lectures de- 
livered during the Amoraic, Saboraic and early Geonic 
periods, in the synagogue of the Babylonian academies, 
on Sabbaths, holidays and other special occasions. 

There is great similarity between the sheelta and 
the homily which is known as yelamdenu. But while 
the yelamdenu homily begins with a brief and direct 
query, the sheelta lecture begins with statements of 
law leading to a problem presented in a scholarly 
fashion by pointing out both sides of the problem. It 
seems therefore that- while the yelamdenu homily was 
preached in the ordinary synagogue, the Sheelta was 
held in the synagogue of the Academy. 

Ever since the first publication of the book Sheeltot 
in Venice in the year 1546 by Daniel Bomberg, based 
on a manuscript which was in the possession of 
Eliyahu Halfan, no critical edition of the text based 
on other manuscripts was undertaken. Various 
theories have been advanced on the nature of this 
book. Most of them accepted it as a book treating the 
commandments embodied in the Pentateuch, similar 
to later works of this sort, such as Maimonides’ 
Sefer ha-Misvot. An examination of the extant manu- 
scripts of this book disproves all such theories and 
shows that the Sheeltot was a compilation made by 
R. Aha of Shabaha, in the 8th century, of material 
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accumulated in the archives of the academies con- 
taining Sabbath and holiday lectures known as Piroey, 
arranged in accordance with the weekly Pentateuchal 
readings in the synagogue. 

Each individual sheelta had a highly formalized 
structure, which called for a great deal of art on the 
part of the lecturer. He had to choose an appropriate 
topic from the weekly reading, which would be at once 
pertinent and interesting. The opening statements of 
laws with which each sheelta begins had to be suffi- 
ciently well-known, not above the audience, and yet 
new enough in its presentation to attract attention. 
These were presented in an arrangement that led up 
to a clear formulation of a problem. Hence the term 
sheelta (query). The body of the lecture called 
derasha was a blend of halakha and aggadah which 
served to illuminate and elaborate upon the problem 
presented. An element of suspense was thus intro- 
duced, as the solution to the problem introduced, by 
the technical phrase “come and hear” (ta-shema). 
This was not given until the completion of the derasha. 
The final halakha statement represented a decision 
reached by the scholars of the academy on the par- 
ticular matter discussed. Such statements are re- 
ferred to in the Talmud as hilkhot Sibur, namely deci- 
sions of law which could be delivered in public. The 
aim of the lecture was to assure that when the audience 
left they carried with them a precisely defined practi- 
cal law. 

Once the nature of the book is understood and the 
structure of the sheelta grasped many a Talmudic 
passage and technical term which have caused great 
difficulty become instantly clarified. 

The edition of the Sheeltot I have prepared is the 
first critical edition and translation of the book ever 
undertaken, and is based upon the nine extant manu- 
scripts found in various libraries and two commen- 
taries on the book which remained heretofore unpub- 
lished. For my basic text I chose the manuscript 
found at present in the library of the Hebrew Union 
College in Cincinnati because it seems to be the oldest 
and most reliable of all, and was also chosen at its 
time (then in the possession of Abraham Epstein) by 
the late Dr. A. Kaminka, who planned a critical edition 
of the text and published a sample booklet of it. 

513 pages. $6.41. Mic 55-84 





























THOMAS CARLYLE’S INFLUENCE 
ON GEORGE MEREDITH’S 
THEORY OF LITERATURE 


(Publication No. 11,214) 


John William Morris, Ph.D. 
The University of Tennessee, 1954 


Although critics of George Meredith have recog- 
nized that he was influenced by Thomas Carlyle, they 
have only pointed to similarities in philosophy and 
style and have overlooked Meredith’s debt to Carlyle 
for his theory of literature. The result has been an 
incomplete understanding of the Meredithian novel. 


The purpose of this study has been to explore and 
evaluate Carlyle’s influence upon Meredith’s literary 
theory. 

The method adopted in this study has been (1) to 
review the personal and literary relations between 
Carlyle and Meredith to show that Meredith could 
have been influenced by Carlyle; (2) to compare 
Carlyle’s and Meredith’s conception of the man of 
letters, his function in society, and his product; and 
(3) to explicate and evaluate Meredith’s two acknowl- 
edgments of his debt to Carlyle, in Beauchamp’s 
Career (1876) and The Egoist (1879), and to examine 











the statements of artistic theory set forth by Mere- 
dith in the two succeeding novels, The Tragic Come- 
dians (1880) and Diana of the Crossways (1885). 











The findings of this investigation are, briefly, 
these: Meredith knew Carlyle personally, though 
probably not intimately. He was well acquainted with 
Carlyle’s writings; and, as is evidenced by the nu- 
merous references to Carlyle and to Carlyle’s ideas 
in his letters and other writings, he esteemed Carlyle 
highly, both as writer and as spiritual guide. 

Carlyle and Meredith agree that the man of letters 
is charged with aiding mankind’s spiritual develop- 
ment by expounding to man the spiritual implications 
of his experience; that he must possess the imagina- 
tion and insight of the poet, with the poet’s command 
of harmonious thought and utterance; that his subject 
matter must be reality; and that in order to fulfil 
his function, he must fight sentimentalism in life and 
in literature. 

Carlyle and Meredith agree that the literary artist 
can best contribute to mankind’s spiritual progress 
by portraying the spiritual development of individuals. 
As a vehicle for this portrayal, Carlyle devised 
Carlylean biography, and Meredith, following Carlyle, 
the Meredithian novel. The Meredithian novel, like 
Carlylean biography, epitomizes an age by tracing 
the moral and intellectual development of an individ- 
ual. In addition, Meredith’s Weltanschauung, the 
moral and philosophical basis of his fiction, derives 
from Carlyle. 

In Beauchamp’s Career, Meredith acknowledges 
that he is “following the counsel of a sage and seer.” 
Identification of this sage as Carlyle is made possible 
by the concise statement of Carlyle’s literary theory 
which immediately follows and by numerous other 
references, direct and indirect, to Carlyle and to 
Carlyle’s ideas. The novel, moreover, is, as Mere- 
dith maintains, Carlylean biography in fiction. As ° 
such, it is also a history of Beauchamp’s times. 

In the “Prelude” to The Egoist, Meredith affirms 
the definition of Meredithian “comedy” in general as 
Carlylean biography in fiction, “translating” the 
Carlylese of “Jesuitism” into Meredithese to expound 
his own literary theory. In this exposition, he states 
plainly the relation of his famous Comic Spirit to 
Carlylean biography: It is the tool wherewith the man 
of letters fights sentimentalism and sham, the chief 
opponents of the right view of life. 

Meredith continues to expound his literary theory 
in The Tragic Comedians and Diana of the Crossways. 
The former represents an attempt to write actual 
Carlylean biography. Meredith “sticks to the facts,” 
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but uses the freedom of the novelist to explore the 
mental and spiritual processes of the characters, a 
freedom which Carlyle also exercises in such works 
as “The Diamond Necklace” and “Count Cagliostro.” 
In Diana, Meredith returns finally to the form and 
style of Beauchamp’s Career. 

248 pages. $3.10. MicA 55-733 
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THE IMAGERY OF SOPHOCLES’ ANTIGONE 
(A STUDY OF POETIC LANGUAGE 
AND STRUCTURE) 


(Publication No. 10,906) 


Robert Francis Goheen, Ph.D. 
Princeton University, 1948 





In the Antigone of Sophocles this study centers up- 
on one element, the poetic imagery, to investigate and 
illustrate the dynamic and functional role of Sophocles’ 
poetry in his drama. The images are only one of the 
poet’s means of communication. But, as such, they are 
important, and they provide a basis of approach into 
the complex structure of interacting parts which such 
a play forms. Interacting and functioning in relation 
to the rest of the poem, the images of the Antigone 
serve not only to give brilliance or emotional color 
to individual expressions but also to illumine the 
progress of the action and the essential meanings of 
the whole. 

The chief contribution which this study claims to 





offer is the illustration of the workings of six sequences 


of dominant images or master-tropes running through 
the play: the images of money, animals, warfare, the 
sea, disease and marriage. These structural image- 
sequences serve various and multiple functions. Thus, 
they serve to establish connections of thought, emotion 
and judgment from part to part of the play, and assist 
in creating, with sharpness and subtlety, the conflicts 
of attitude between characters. They give particular- 
ity to expression and also, with their symbolic over- 
tones, assist the immediate, temporal action in 
carrying implications of universal moral and religious 
significance. The central portion of the thesis (Chap- 
ter III) deals with these dominant, recurrent images, 
and this chapter forms the pivot around which the 

rest is based. 

The sections which precede the central chapter 
treat theoretical aspects of the investigation and for- 
mal characteristics of the imagery. In their individual 
appearances every one of the images, to some degree, 
aids in establishing tone, evoking feeling or shading 
in undertones of thought and emotion. The forms of 
imagery employed also help to create tone and convey 
quality of thought. In a sense these aspects of the 
imagery are the texture of the structure. They are 
elements integral to the whole and of bearing upon the 


quality of its effects as dramatic, poetic expression, 
although it is more difficult to trace precisely or 
beyond immediate context the specific contributions 
which these elements make to the structure of ad- 
vancing, interacting attitudes and issues. The second 
chapter treats these elements of texture in the for- 
mal characteristics and subject matter of the imagery, 
as necessary preliminary for the consideration of the 
dominant image-sequences. 

The final two chapters draw upon the evidence of 
the dominant image-sequences in extending the study 
to the interpretation of the odes and to the divergent 
modes of expression of the two chief characters. The 
fourth chapter offers a detailed study of the sensuous 
and imagistic elements of Stasima I, II, and IV as 
these elements bear both upon the internal organiza- 
tion of each of these odes and upon their role in the 
larger poem of which they are parts. The last chapter 
illustrates additional uses of the imagery which are 
instrumental in depicting the divergent attitudes and 
disparate methods of judgment of the two chief char- 
acters. This subject also serves to illustrate the 
close interrelationship of the imagery and the theme 
of the tragedy, and in conclusion there is offered a 
summary statement of the theme and content of the 
tragedy as determined by and actualized in the poetic - 
imagery. 192 pages. $2.40. MicA 55-734 


CHARACTER PORTRAYAL AND DISTORTION 
IN AMMIANUS MARCELLINUS 


(Publication No. 11,329) 


Robert Newman Mooney, Ph.D. 
University of Michigan, 1955 


This study was undertaken to trade the influence of 
bias and rhetorical extravagance in character portrayal 
by the Roman historian Ammianus Marcellinus. In 
order to keep the treatment within manageable limits 
it was decided to consider the depiction of (1) Gallus 
Caesar, (2) Constantius Augustus, and (3) Valens 
Augustus. : 

The study falls into two parts, the first of which 
treats the problem primarily in its historical aspect. 
Here the general procedure is to provide a brief bio- 
graphical sketch on the person under consideration, 
to condense and analyze Ammianus’ summary char- 
acterization of that person, to check these and other 
generalizations against his own account and against 
other sources, and to supply in conclusion a brief 
evaluation. 

Ammianus’ own personal and professional back- 
ground affected, in varying degrees, his depiction of 
the three rulers. A studious and cultivated provin- 
cial from Antioch, he found little in these personali- 
ties to which he could sympathetically respond. In 
particular, his admiration for Julian’s cultural at- 
tainments seems to have caused Constantius and 
Gallus to suffer by contrast. Ammianus’ strong sym- 
pathy for the curial order of Antioch colors his de- 
scription of the treatment accorded its members by 
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both Gallus and Julian. Military service under Ursi- 
cinus produced in Ammianus a warm attachment to 
his old commander and a corresponding readiness to 
view Constantius’ assignments from what we may 
suppose was Ursicinus’ point of view. His resentment 
toward Gallus’ dealings with Ursicinus perhaps re- 
flects Ursicinus’ jealousy of Gallus or his aspirations 
to Gallus’ power for his sons. On the whole, Gallus 
and Constantius seem to be treated with less detach- 
ment and sympathy than Valens. 

In his summary characterizations of Constantius 
and Valens, Ammianus shows a balance which is not 
so carefully observed in his narrative. He cites as- 
pects of personal character or administration which 
were previously ignored or accorded only the slight- 
est notice. For example, Constantius’ skilful sub- 
ordination of the military to the civil authorities, his 
soldierly ability, and his scrupulous care in appoint- 
ments to office are virtually ignored outside the sum- 
mary. Some of Valens’ liberal administrative policies 
are generously noticed in the summary but nowhere 
else. No summary, in the usual sense, is provided 
for the character of Gallus Caesar, but his general 
depiction by Ammianus suffers from oversimplifica- 

_ tion of characterization, vagueness and lack of sub- 
stantiation in its charges, and failure to take adequate 
account of factors outside of Gallus’ control which 
produced irregularities in his exercise of power. 

The second part of the study classifies, on the 
basis of the materials assembled in the earlier chap- 
ters, the modes in which distorition is produced. These 
modes fall into three categories: (1) exaggerated or 
disparaging language; (2) omission or evasion; (3) 
unwarranted generalization or gratuitous statement. 
In the first group are examples of invidious compari- 
son, sarcasm, epithet, vivid description of personal 
bearing or appearance, and exaggerated metaphorical 
expression, which includes physiological and animal 
metaphor, figures of disproportionate intensity, and 
miscellaneous hyperbolic statements. Hearsay formu- 
las, understatement, omission, and false promises of 
information compose the second group. In the third 
group fall gnomic and undocumented generalization, 
contrived episodes, supporting allusion and quotation 
from earlier authors, moralizing, and pretension to 
confidential knowledge. 

In summary, two broad sources are seen for the 
distortion produced in Ammianus’ character portrayal. 
The first is personal, to be found in his attitudes and 
prejudices. The second is rhetorical, a product of 
his penchant for striking, picturesque language. 

167 pages. $2.09. MicA 55-735 


EPICUREAN IMAGERY IN LUCRETIUS’ 
DE RERUM NATURA 


(Publication No. 10,990) 


Douglass Stott Parker, Ph.D. 
Princeton University, 1952 





This dissertation attempts to resolve, at least par- 


tially, a question which has existed ever since 
Lucretius wrote his poem. Does the De Rerum Natura 
have a natural artistic unity, or does it fall into two 
strata, the “scientific” sections and the “purple 
passages?” Cyril Bailey (Lucretius, Oxford, 1949, 

p. 12), has argued for the “continuous poetic quality” 
of the poem on the grounds of the poet’s “visualiza- 
tion,” — that is, the imagery. He has also noted (The 
Greek Atomists and Epicurus, Oxford, 1928, p. 264) 











that Lucretius’ imagery is due in no small degree to 


his strict carrying out of Epicurus’ Canonice. 

An attempt is thus made, in Chapter II, to define 
the “Epicurean image” by an examination of the re- 
mains of Epicurus’ Canonice preserved in Diogenes 
Laertius and other writers. Epicurean imagery is 
found to be restricted to the expression of the nature 
of imperceptibles by analogy with perceptibles, or 
else to the confirmation or contradiction of hypotheses 
by appeals to sensational experience. Such analogies 
must be based on a “scientific” likeness — that is, 
one that is based ultimately upon the true perceptions 
of the senses. Emotion, except as an observed phe- 
nomenon, has no place in the Epicurean image. 

Book 3 of the De Rerum Natura is then examined 
to discover Lucretius’ usage of this type of imagery. 
It is found that Lucretius employs Epicurean imagery 
solely in the middle section of the Book (3.94-829), 
where the composition and mortality of the soul are 
set forth — an admittedly “scientific” section — while 
the imagery in the proem (3.1-94) and the exordium 
on the folly of the fear of death (3.830-1094) is emo- 
tional, subjective, psychagogic. The two types of 
imagery do not overlap; the cleavage is complete. 

We therefore assert the dichotomy of the De Rerum 
Natura into “scientific” and “poetic” sections. By 
comparison of the phenomenon we have discovered 
with the image of the honey on the lip of the cup of 
wormwood (1.936 ff.), it is suggested that Lucretius 
made this division purposely, in order to attract con- 
verts and yet not lessen the rational character of 
Epicurean natural investigation. 

125 pages. $1.56. MicA 55-736 
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THE TOCHARIAN VERBAL SYSTEM 
(Publication No. 10,889) 


Josef Horblit Elfenbein, Ph.D. 
Princeton University, 1950 


Ever since the discovery of the documents in the 
Tocharian language, in what is now Chinese Turkestan 
and Afghanistan, over a half-century ago, the interest 
of Indo-Europeanists in it has been very keen, firstly 
because of its centum character, which would seem 
to place it linguistically closer to the Western Indo- 
European languages than to the Eastern, or satOm, 
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languages; and secondly because the complete oblivion 
into which the language had fallen for more than a 
thousand years stimulated endless speculation con- 
cerning the ethnic and cultural connections of the 
speakers of the language. 

The problem has been further complicated by the 
fact that “Tocharian” is divided into dialects, usually 
designated A and B. The inter-relation of these two 
dialects is very obscure. 

The materials for study of the language are very 
numerous and abundant — far more so that Hittite, for 
example — but the publication of documents found by 
the many expeditions of the past half-century has 
been very scattered and very slow. Translations of 
the A-texts are only now beginning to appear, and 
while we have an excellent descriptive grammar of 
the A-dialect, no such grammar of the B-dialect has 
appeared. Indeed, the first large publications of B- 
texts have appeared only in the past two years.’ 

Work on this language by Indo-Europeanists has 
been very limited, therefore, and the language still 
retains its “problem” character among the Indo- 
European languages. Only two extensive treatises 
have appeared, the first in 1941 by Holger Pedersen 
(with supplement, 1944) which made a first attempt 
at an organized approach to a comparative grammar; 
the second in 1944 by A. J. Van Windekens which, 
while containing much of interest, is based on so 
many purely speculative hypotheses that its value is 
very limited. Neither of these works attempts any- 
thing approaching a comprehensive or organized 
treatment of the language from a comparative stand- 
point. 

In this study a first attempt has been made at a 
complete treatment of the verb in Tocharian — as 
complete a treatment as the published material al- 
lows. Such an attempt necessarily contains much 
which is conjectural, and many problems occur, to 
which I could find no satisfactory answers. No doubt 
many of these will be cleared up when more material 
is available for comparative study. 

I should like to mention the designation-problem 
briefly. Inasmuch as this is not the main purpose or 
concern of a comparativist, I shall give only a brief 
summary of the findings. Excellent discussions are 
given by Filliozat (1) and Bailey (2). The main con- 
clusions seem to be these: 

The name *Tocharian” is a misnomer. The Uigur 
colophon on which is based the evidence that *“Tochar- 
ians” are the speakers of A and B says, among other 
things, that a text was translated from the twyry 
language into the kwys’n language. Even if we were 
to admit that twyry is the same as A (which is false: 
see below), then, since all admit that kwys’n is the 
Same as Kuchean (B), we know that the word “Tochar- 
ian” does not include Kuchean. The Uigur Turks, 
then, excluded the language of Kuci from the meaning 
attached to twyry. (So Sieg and Siegling speak of 
“Tocharian A” and “Kuchean.”) (3). 

It is certain, that, in deciding the source for a 
word, we have to take into account at least five 
Prakrits: Gandhadra, Magadhi, as well as three Bud- 
dhist dialects. Very often a word can be traced by 
its phonetic form. It seems that bhikSu (beggar-monk) 














of Buddhist Pali Khotanese 4si (which was certainly 
pronounced 42i) which is confirmed by Turkish, 
Chinese, and Uigur sources. 

We have many parallels, too, for Pali aryya NW 
prakrit *arzi. In the A-dialect, these would all have 
to be written arSi. This is one line of possible ex- 
planation of the name the A-people possibly used for 
themselves. 

The peoples called in Greek ToXapot are an 
Iranian tribe who in the second century B.C. attacked 
Bactria. This is in accord with the idea that the 
words “Tocharia” or *Tocharistan” are geographical 
names given to anyone who lived in the region of 
Bactria. This includes the Buddhist-Sanskrit Tuhkhara 
and its Chinese equivalent Ue-tsi. 

The Uigur word twyry is a geographical term and 
so must have included the area of Kuci, since the lan- 
guages A and B are so close that they must strike a 
foreigner as very similar. 

The peoples who spoke A and B lived in Agni and 
Kui, respectively, and may have called themselves 
Arsi and Kuti. (Compare now van Windekens (4), 
who agrees that the Tocharians were an Iranian peo- 
ple not connected with the speakers of A and B.) 

In view of the preceding, I must apologise for my 
use of the word *Tocharian.” It is only for reasons 
of convenience, sanctioned by fifty years of use. In 
case of doubt — which still exists — concerning what 
arsi designates, the best names would be Agnean and 
Kuchean. The group of the two has been designated 
by Jules Bloch (5) “Agnean- Kuchean,” which is at 
present the best usage. In the interests of simplicity, 
however, I will refer to the two dialects as A and B, 
as most studies in grammar do. 

Since this study is morphological, I have not in- 
cluded remarks on either phonology, syntax, or trans- 
lation, except where it seemed necessary for other 
purposes. The first chapter contains the main phono- 
logical assumptions of this study, and those remarks 
are necessarily very brief. References to additional 
material are made in the footnotes. 

A remark must be made concerning the system of 
transcription into Roman characters which I have 
adopted. It follows Pedersen (6) in the main part, 
with the exceptions noted in the first chapter. 

The linguistic method used in this study is that of 
traditional Indo-European linguistics, except that 
where an areal isogloss exists, I mention it. The po- 
sition of Tocharian, from areal-linguistical consid- 
erations, appears to be an archaic lateral area over- 
laid with innovations from the Central-eastern area. 
In this way its close similarities to Italic and Celtic 
on the one hand, and to Slavic and Iranian, on the 
other, are explained. 

Translations of the Tocharian words cited are 
given when they are known, but not into English ex- 
cept for special purposes. It seemed better to keep 
the original German or French of the published texts 
to facilitate reference. 

A final note on the Bibliography. I have not at- 
tempted anything approaching a complete bibliography 
of Tocharian; included only are the main works of 
Indo-European and Tocharian linguistics, used in this 
work. I have not included journal articles, which are 
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cited in the footnotes. No attempt has been made to 
list published texts; only works dealing directly with 
grammatical questions are included. 

165 pages. $2.06. MicA 55-737 


THE EXEGETICAL METHOD 
OF THE GREEK TRANSLATOR 
OF THE BOOK OF JOB 


(Publication No. 10,904) 


Donald Hugh Gard, Ph.D. 
Princeton University, 1950 


A comparison of the Old Greek translation with 
the Hebrew text of Job in many cases shows departures 
from a literal rendering of the Hebrew. The Hellen- 
istic- Jewish translator of Job had a good knowledge 
of Hebrew. He was capable of rendering the Hebrew 
text literally, and his primary aim was to make sense 
of the passages before him. The question, therefore, 
is, “Why are there differences between the Old Greek 
and the Hebrew texts of Job?” 

The investigation conducted for this thesis proves 
that more than haphazard literary style is the reason 
for variations between the Hebrew text of Job and the 
Old Greek version of this book. A critical examina- 
tion of every instance of a departure from a literal 
rendering of the Hebrew yields definite evidence that 
the Greek translator is governed by an exegetical 
method. He not only translates the Hebrew linguisti- 
cally but also interprets it. The hermeneutical 
principle of his interpretation is primarily theologi- 
cal. Because the translator follows no rigid system 
of exegesis, it is often difficult to classify these theo- 
logical interpretations. The general categories, how- 
ever, are those which illustrate the translator’s tend- 
ency to tone down an expression or a passage which 
is theologically objectionable to him, to use anti- 
anthropomorphisms, to avoid any word or expression 
suggesting a detraction from the perfect character of 
God, to present the concept of the future life more 
definitely, to moralize theologically and to clarify 
theological ambiguities, and finally to omit lines and 
passages to which for theological reasons he is op- 
posed. 

As a result of this study the writer concludes that 
the Hebrew text of Job should on the basis of the 
Greek be emended only with due caution. For LXX 
studies in general a similar investigation of other 
books in the Old Testament should aid in understand- 
ing the entire exegetical method of the LXX transla- 
tors. 231 pages. $2.89. MicA 55-738 


THE SOUNDS AND PHONEMES 
OF WULFILA’S GOTHIC 


(Publication No. 11,321) 


James Woodrow Marchand, Ph.D. 
University of Michigan, 1955 


Since the last exhaustive treatment of the pro- 
nunciation of Wulfila’s Gothic was that of Dietrich in 
1862 and since the science of linguistics has made 
great advances since that time, a new investigation 
of the sounds and phonemes of Wulfila’s Gothic was 
felt to be desirable. This study is an attempt to ful- 
fil this need. 

Four criteria for determining the pronunciation of 
Wulfila’s Gothic were studied: the origin of Wulfila’s 
alphabet; the transcription of Biblical names and un- 
assimilated loans in Gothic; internal evidence; com- 
parative evidence. The internal evidence was broken 
up in the following manner: (1) scribal deviants, (2) 
syllabification, (3) configuration of the sound system, 
(4) morphophonemic alternations. The problem which 
confronted us was the relative weighting of all these 
criteria when they were not in agreement with each 
other. 

The essential results of the study may be sum- 
marized in the following manner: 

(1) The only criteria which afford us direct evi- 
dence as to Wulfila’s pronunciation are alphabet deriva- 
tion and transcriptions of Biblical names. Scribal 
deviations and syllabification afford us evidence only 
as to the language of the scribes and are difficult to 
interpret. The evidence afforded by an analysis of 
the pattern of Wulfila’s phonemes proved to be incon- 
clusive. The criterion of morphophonemic variations, 
thought by most investigators to afford us direct evi- 
dence as to Wulfila’s speech, affords us only evidence 
for internal reconstruction; that is, for Pre-Gothic. 
It was shown that comparative evidence can only be 
given more weight than internal evidence when the 
acceptance of the evidence afforded by internal evi- 
dence would entail the assumption of a sound change 
which is improbable. 

(2) Previous investigators have been too optimistic 
in their findings. We are able to ascertain only cer- 
tain of the articulatory features of the sounds signaled 
by Wulfila’s signs. In a general way we can describe 
the range of possibilities and the relative positions 
of the sounds, though even this is not always possible. 

(3) Wulfila’s alphabet is phonemic; that is, each 
sign stands for one, and only one, phoneme. The one 
exception is found in the case of the velar nasal, 
where Wulfila was influenced by the Greek scribal 
tradition to write a sub-phonemic variant of the /n/ 
phoneme as g before g, k, q. 

(4) It is believed that the case for a single value 
for ai and au in Wulfila’s Gothic has been stated more 
strongly here than ever before. Though absolute cer- 
tainty is impossible to attain in such matters, it has 
been shown to be highly improbable that they signaled 
more than one phoneme each. 

(5) The results obtained from the analysis of 
Gothic sounds were applied to a specific-problem in 
the development of final inflectional syllables from 
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IE to Germanic and from Proto-Germanic to the 
various Germanic languages: the “Dreimorengesetz.’” 
It was pointed out that this theory or “rule” has no 
basis in any branch of IE except Germanic. In the 
light of our investigations of Gothic and other factors, 
it was shown to be probable that it has no basis in 
Germanic either. 168 pages. $2.10. MicA 55-739 


A POSITIONAL DETERMINATION OF 
SEMANTIC EQUIVALENCES IN 
FRENCH, ENGLISH, AND GERMAN 


(Publication No. 11,327) 


Rud S. Meyerstein, Ph.D. 
University of Michigan, 1955 


This thesis is a discussion and illustration of 
various positional determinations of linguistic forms. 
The first of these determinations identifies the 
class membership of forms in one language, French, 
and discusses the implications of such an identifica- 
tion; in other words, this is a functional determina- 
tion of forms based upon their positions among cer- 

tain other forms. 

An identical process of describing forms by their 
co-occurrence with other forms leads to a positional 
identification or circumscription of meanings, i.e. a 
semantic determination of some forms by certain 
other forms. At this stage it is seen to what extent 
the functions and meanings of a form may be corre- 
lated. 

The process of description of French units by cer- 
tain formal, positional, and semantic criteria is then 
briefly retraced for units of English. The discussion 
of either language has so far been entirely in its own 
terms. 

The next step is a correlation of French and Eng- 
lish units on the basis of similar description and a 
minimal similarity of their respective signaling 
values. 

While up to this point the discussion has centered 
attention on a restricted set of forms, viz. structural 
units, the investigation is now carried to forms with 
lexical meanings to show that the principle of posi- 
tional determination is independent of the type of 
meaning of the form involved. 

All previous steps of analysis have investigated 
forms in specific environments in one language with 
unique counterparts in another linguistic system. It 
is subsequently suggested that it may sometimes be 
helpful not to adhere to the principle of unique equiva- 
lences and to admit more than one solution in deter- 
mining one and the same form in a specific environ- 
ment; that is to say, for certain purposes of analysis 
where a precise one-to-one correspondence is not re- 
quired one may allow, for one form in one language, 
several counterpart forms in another. 

To complete the study, German forms are substi- 
tuted for French. This substitution is intended to in- 
dicate that the positional determination of functions 
and meanings of forms is not dependent upon specific 
languages. 167 pages. $2.09. MicA 55-740 








THE PHONEMES AND MORPHEMES 
OF MODERN PERSIAN: 
A DESCRIPTIVE STUDY 


(Publication No. 11,333) 


Gertrude Elizabeth Nye, Ph.D. 
University of Michigan, 1955 


This study is an attempt to apply the techniques 
of modern descriptive linguistics to modern collo- 
quial Persian, no such analysis having been published 
up to the time the study was begun. While previously 
published descriptions of Persian are in the traditional 
form and are based almost completely on the literary 
language, this investigation has been limited to collo- 
quial speech and, to a small extent, to the records of 
it in contemporary literature. The conclusions are 
based on data collected in field work with informants 
both in Ann Arbor and in Teheran. It was found that 
the speech of an educated speaker fluctuates between 
two roughly defined dialects: “formal,” which adheres 
closely to the language as it is written; and “collo- 
quial,” which differs from the written language in 
various respects. This paper summarizes the out- 
standing differences between these two dialects. 

The chapter on phonology assigns to Persian 30 
linear phonemes (6 vowels and 24 consonants) and 
describes their distribution. Vowels, the study shows, 
occur in all positions in words; but there are no 
vowel sequences within the same morpheme. Conso- 
nants occur singly and in clusters of two (numerous) 
and three (limited), the most notable limitation of 
occurrence being that no consonant clusters occur 
word-initially. Three phonemes of stress, four of 
pitch, and two of juncture were found; but a detailed 
analysis of intonation and juncture patterns was not 
undertaken. Length was found to be non-phonemic. 
The phonological section concludes with a description 
of the principal morphophonemic alternations found 
in colloquial speech. Lenis articulation of voiced 
stops and fricatives word-finally and in certain other 
positions was found to be a characteristic feature of 
the language, though it has been categorically denied 
by some other writers. 

The morphemes found are described in two cate- 
gories: root and non-root. Root morphemes are di- 
vided, on the basis of formal differences and structural 
distribution, into five classes: I, substantives; II, 
verbs; III, inflected attributives; IV, uninflected 
particles; and V, numerals. The evidence upon which 
the division is based is given along with examples 
showing the syntactic distribution of the members of 
the different classes. Non-root morphemes were 
found to include derivational and inflectional affixes 
and clitics. The derivational affixes are listed, with 
examples according to the class of the resultants. In- 
flectional affixes and clitics are described and illus- 
trated under the classes with which they occur, and 
a chart of the relative order of affixes and clitics is 
given for each form-class. 

Though the writer has not made a detailed study of 
Persian syntax, notes on its general outlines have 
been included in the final chapter. Constructions 
larger than the word were found to be phrases, sen- 
tences, and utterances, all of which are defined and 
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exemplified. Minimum and full sentence types are 
described, and the patterns of word-order within 
them are outlined and illustrated. Patterns of agree- 
ment between Class I forms, between Class I and II 
forms, and between Class I and III forms are de- 
scribed and illustrated. Two patterns of government 
of verbs are outlined. Finally, the common syntacti- 
cal and morphological differences between the formal 
and colloquial dialects of the same speaker are listed. 

The Appendix contains a phonemic transcription 
and literal and idiomatic translations of the first half 
of Sadeq Chubak’s one-act play, Tup-e-lastikf, a rep- 
resentative sample of colloquial speech and the 
source of some of the examples in the paper. 

153 pages. $1.91. MicA 55-741 





THE EASTERN AMERICAN DIALECT 
OF HUNGARIAN: AN ANALYTICAL STUDY 


(Publication No. 11,039) 


Pierre Ervin Szamek, Ph.D. 
Princeton University, 1947 


Abstract not available. 
145 pages. $1.81. MicA 55-742 
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THE DEBATE ON PURE POETRY, 
1925-1930: A CRITICAL SURVEY 


(Publication No. 11,264) 


Henry Wallace Decker, Ph.D. 
University of Michigan, 1955 


The subject of this dissertation is an extensive 
debate which took place in France in the years 1925 
to 1930, approximately, around a theory of pure poetry 
expounded by Henri Bremond — a debate in which 
many major critics and poets took part, and which 
created considerable stir both in France and abroad. 
Its aim is, first, to ascertain exactly how Bremond 
himself understood the concept “pure poetry”; next, 
to establish the nature and scope of the problems 
raised during the long debate on his interpretation of 
that concept; and finally, to place both Bremond’s 
theory and the debate around it in their proper his- 
torical context. 

Part One of the dissertation presents, preliminary 
to a study of the debate itself, a full exposition of the 
poetic theory of Henri Bremond. Previously, Bremond’s 
theory of poetry has-too often been only summarily set 
forth or treated as an adjunct to his writings on reli- 
gion; in fact, a striking characteristic of the debate 
is a misinterpretation, on the part of most of its par- 


ticipants, of what Bremond meant by “pure poetry.” 
In addition, Bremond himself was partly responsible 
for a wide-spread failure to distinguish his own con- 
cept of pure poetry from that of Paul Valéry; the 
first two chapters of Part Two, therefore, attempt to 
clear up this long-standing confusion. 

The central chapters of Part Two examine leading 
arguments set forth in the course of the debate either 
in support of Bremond or against him, synthesizing 
them around the major problems posed by Bremond’s 
books and articles on poetry and critical reaction to 
them. The final chapter constitutes, in conclusion, 
an appraisal of Bremond’s contribution to poetic 
theory and an evaluation of the Debate on Pure Poetry. 
While, as was to be expected, that debate settled 
nothing, least of all a definition of pure poetry satis- 
factory to all, this chapter attempts to show that the 
problems it focused upon were in every case basic 
and pressing ones in modern thought on the nature of 
poetry. The enduring importance of the debate, as of 
Bremond’s theory, lies, in the author’s opinion, in this 
fact. 

The Bibliography lists: (A), contributions to the 
Debate on Pure Poetry appearing in literary and gen- 
eral revues or as essays later included in published 
volumes, together with a limited number of newspaper 
articles, and (B), selected reflections on the debate 
published in France since its termination about 1930, 
as well as foreign reports of the debate at the time 
or subsequent to it. The latter are restricted to 
England and America. 

336 pages. $4.20. MicA 55-743 





SOCIAL AND POLITICAL IDEAS 
IN SCOTT’S FICTION 


(Publication No. 10,897) 


Frank Elmer Fischer, Ph.D. 
Princeton University, 1950 


The purpose of the present study is to explore the 
social and political ideas in the Waverley Novels. Most 
of Scott’s historical novels fall within the periods of 
the Middle Ages, the Reformation, the Great Civil 
War, and the Jacobite rebellions of the eighteenth 
century. Chapter One examines the eight tales which 
Scott wrote about the Middle Ages. Despite his im- 
aginative coloring, he is found to be more critical of 
medieval institutions than commonly supposed. Chap- 
ter Two discusses Scott’s views on persistence and 
change as reflected in the novels about two great so- 
cial upheavals, the Reformation and the Civil Wars. 
An analysis of his opinions on tradition and innovation, 
on the relations of Church and State and of men to 
society enables us to understand why he approved the 
first revolution but rejected the second. Chapter Three 
covers Scott’s novels about the conflict between the 
Houses of Stuart and Hanover. Despite his early 
predilection for the cause of the Pretender, which 
has led some critics to call him a Jacobite, both his 
personal interests and his political principles led 
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him to champion the reigning family of Britain. The 
final chapter discusses Scott’s political opinions and 
activities and relates them to his novels. It is shown 
that the source of much critical confusion lies in the 
failure to separate the man and his fiction. 

The procedure herein adopted is to analyze the 
novels in order to discover how Scott presented and 
interpreted the great social, political, and religious 
conflicts of the past, and to show their influence on 
the development of the action and the motivation of the 
characters. In order to furnish a basis for judging 
the fairness and accuracy of Scott’s presentation, I 
have provided the essential historical facts about the 
periods covered by the novels. It has been fouxd 
helpful also to examine the influence of contemporary 
politics upon Scott’s fictional treatment of the politics 
of the past. Though this study focuses upon the social 
and political ideas in the fiction, the whole of Scott’s 
political life and thought is constantly kept in view. 
As a result of this investigation, the following con- 
clusions emerge. 

Although Scott’s narrative and descriptive powers 
were greater than his historical skills, the Waverley 
Novels were meant to illustrate the manners and so- 
cial struggles of past times. 

The basic design in the structure of most of the 
novels is the alienation of friends or lovers by the 
contentions of politics or religion, and their ultimate 
reunion when amity is restored. 

This theme of conflict and reconciliation is re- 
flected in Scott’s ambivalence between the dictates of 
his feelings and his political principles, or between 
his imagination and his judgment. The result is that 
he achieved, on the whole, an admirable balance be- 
tween opposing parties. The novels, in fact, are seen 
to be more conciliatory in spirit than Scott was in 
his personal politics. 

Scott was an illustrator of the past, not its advo- 
cate. Contrary to accepted opinion, he did not readily 
confound his own world with the world of his imagina- 
tion. In reality, he preferred the superior civiliza- 


tion of his own day to the picturesque but unenlightened 


past. The present, however, provided relatively little 
stimulus to his imagination, so that he preferred to 
read and write about the grandeur of former times. 
Scott, in truth, never regarded his fiction as any- 
thing but fiction. The novels bear no intimate rela- 


tion to his own convictions or experience. His primary, 


almost exclusive, purpose was to provide pleasure for 
his readers. He had no exalted notion of the impor- 
tance of literature; he was inspired by no deep moral 
or esthetic compulsions. 

Inevitably, however, the novels reflect Scott’s 
broad ideas on society and politics. Historical fiction 
provided him with an excellent medium for expressing 
his interest in human beings and social institutions, 
in change and tradition. The novels are not vehicles 
of Tory propaganda, but they do reveal a conserva- 
tive view of life: a love for the old ways, a belief in 
a paternalistic social order, and a contempt for all 
those who would trample on tradition and dissolve 
man’s attachment to his family, his religion, and his 
country. 


443 pages. $5.54. MicA 55-744 


THE ACCEPTED ETHICS AND THEOLOGY 
OF SHAKESPEARE’S AUDIENCE AS 
UTILIZED BY THE DRAMATIST IN 

CERTAIN REPRESENTATIVE TRAGEDIES, 

WITH PARTICULAR ATTENTION 
TO LOVE AND MARRIAGE 


(Publication No. 10,901) 


Roland Mushat Frye, Ph.D. 
Princeton University, 1952 


On the basis of a meticulous study of hundreds of 
Tudor and early Stuart sermons, ethical treatises, 
Biblical commentaries, and general theological works 
representing every segment of opinion within the 
Church of England, this dissertation attempts to re- 
establish the ethical and religious frame of reference 
through which Shakespeare’s contemporary audience 
woudl have viewed certain of his representative 
tragedies. More specifically, attention is centered 
upon the treatment of love and marriage in Othello 
and in Romeo and Juliet, viewed within the context of 
the moral and religious system accepted in Shake- 
speare’s lifetime. As it would be impossible to study 
the ethical and theological aspects of these two plays 
in this manner without also studying the early Prot- 
estant view of self murder, and as this subject has 
many ramifications for Shakespeare which extend into 
other plays, suicide has been treated in a chapter of 
its own. In that chapter the prevailing attitude of 
Shakespeare’s contemporaries towards suicide in 
general has been outlined, and this attitude has been 
related to the dramatic employment of the suicide 
theme in Hamlet and King Lear, as well as in Romeo 
and Juliet and Othello, although not to the treatment 
in the Roman plays. Here it is demonstrated that 
suicide was regarded in renaissance England as a 
damning sin, and that it would have been so considered 
in connection with the suicide temptations of Hamlet 
and Gloucester, both of which are presented in the 
same terms as were used by the theologians of the 
time. In both plays, no small part of the dramatic 
suspense for Shakespeare’s contemporary audience 
would have centered upon whether or not these char- 
acters would actually commit suicide, or, in short, 
upon the fate of their immortal souls. I suggest that 
the same conclusion may also apply to the lovers who 
eventually kill themselves in the plays which are my 
major concern. 

The chapters devoted respectively to Romeo and 
Juliet and to Othello bring forward evidence of Eliza- 





























bethan and early Stuart attitudes towards such loves 
as those of Romeo and Juliet and that of Othello for 
Desdemona, and show that these attitudes were 
strongly disapproving. As for Romeo and Juliet, a 
minute examination of the normative ethics of love 
and marriage in Shakespeare’s age indicates that 
those lovers were guilty of lust in general, of the 
lust of the eyes in particular, of an idolatrous love, 
and of violating in their marriage the laws of God 
and of man, of the church and of the state. Evidence 
is brought forward to show that some of Shakespeare’s 
contemporaries would have regarded the marriage 
as of no legal force whatsoever, while at best it 
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would have been regarded by most renaissance Eng- 
lishmen as little better than legalized adultery, cli- 
maxed by the self damnation of suicide. 

In Othello, the clue to that part of the Jacobean 
response which interests us here is found in the char- 
acter of Iago, who is presented in every aspect of 
his character and action as demonic, as a human 
being completely dedicated to the service of the tribe 
of hell. His temptation of Othello follows precisely 
the accepted pattern of demonic temptation as it was 
regarded in Shakespeare’s age. Othello’s stature, 
originally that of a good and great man whose princi- 
pal weakness is an inordinate love, steadily deterior- 
ates throughout the play through various sins until 
he murders Desdemona and commits the final and 
willful act of self damnation through suicide. In con- 
trast to her husband, Desdomona’s moral stature 
steadily increases throughout the play. 

In both Othella and Romeo and Juliet, therefore, 
Shakespeare has centered the dramatic suspense of 
his Elizabethan and Jacobean audience upon the theme 
of human degeneration through sins of various magni- 
tude, all freely chosen, to the ultimate and willful 
self destruction of the human personality. For an 
age which believed firmly in future states of reward 
or punishment, there could be few, if any, subjects 
so fraught with intense interest and dramatic tension. 

The evidence on which these conclusions are based 
is drawn from a wide reading and meticulous study of 
religious and ethical writings in English from the in- 
ception of Protestantism to the year 1642. Through 
frequent quotation and reference to sixteenth and 
seventeenth century works I have attempted to re- 
establish the widespread attitudes and normative 
judgments of Shakespeare’s contemporaries, and to 
notice the specific pattern of language and of situation 
in which these judgments were expressed or implied. 
Whenever Shakespeare employs the same patterns, 
then it is assumed that he intended to elicit the nor- 
mative response which his contemporaries gave to 
the same patterns when encountered in other con- 
nections. When upon the stage Shakespeare employed 
words and situations which, in all other contexts, 
were understood to have particular values and mean- 
ings, then we can only assume that Shakespeare was 
employing them so as to convey the same values and 
meanings. It is on this basis that the above-stated 
conclusions have been reached. 

372 pages. $4.65. MicA 55-745 











JOHN COWPER POWYS, NOVELIST 
(Publication No. 11,282) 


Margaret Elizabeth Moorer Going, Ph.D. 
University of Michigan, 1955 


This study is primarily an analysis and partly an 
evaluation of the narrative technique of John Cowper 
Powys in his eleven novels. Two fields of reference 
are used to clarify his method in making fiction a 
medium for his philosophy of life: (1) his popular 


philosophy of solitude, happiness, and sensuality and 
(2) his theories of fiction. His novels are analyzed 
individually under the categories of setting, plot, 
and character. 

During the forty years of his career as a novelist 
Powys exhibits only slight changes in technique. His 
primary concern has been ideas rather than the form 
in which they were cast. As a result he sacrifices 
plot and emphasizes character and its environment. 
In his early fiction Powys tests his philosophy; in 
later novels he asserts his beliefs but with a com- 
parable degree of irresolution. All plots contain 
diverging elements of romance and realism as com- 
ponents of “‘real reality.’” In his three early novels 
— Wood and Stone (1915), Rodmoor (1916), and 
Ducdame (1925)—he copes ineffectually with struc- 
tural formulas and characterization. His dramatic 
scenes are but loosely linked and the characters are 
mere embodiments of ideas. But in the intensive 
novel Wolf Solent (1929) Powys achieves a symbolic 
unity of place and character, theme and action. Of 
his novels written during the 1930’s only A Glaston- 
bury Romance (1932), an extensive novel of many 
layers of meaning, is of merit. It lacks, however, 
the artistic unity of Wolf Solent. A decline in his 
artistry is signified by the almost plotless Weymouth 
Sands (1934) and Maiden Castle (1936), and by Morwyn 
(1937), which is little more than a treatise attacking 
vivisection and behaviorist psychology. Although 
Powys’ skill in portraying the psychic atmosphere of 
place and highly complex human nature is revived in 
the creditable historical novel Owen Glendower (1940), 
his last two novels — Porius (1952) and The Inmates 
(1952)— signify a preoccupation with philosophy. 

The chief conclusion of this study is that an in- 
crease of philosophical content in Powys’ novels is 
accompanied by a serious general decline in his art- 
istry. Later novels provide increasing evidence of 
difficulty with narrative structure — an obtrusive 
omniscient author, strong dramatic scenes loosely 
connected, a preponderance of mental action, and a 
general inconclusiveness of theme. Powys has, how- 
ever, the gifts of scene and character. Glastonbury 
treated psychologically becomes the heroine of a 
novel, and the atmosphere of the great earthwork 
Maiden Castle is vital. Although none of his characters 
is lovable, some are memorable — the series of art- 
ists, clergymen, sadists — and human in their broad 
and varied inconsistencies. Powys’ philosophy of the 
infinite antinomies in life imposes upon his novels a 
form disastrous for plot but valid for characteriza- 
tion. Little concerned with the welfare of society, he 
treats thoroughly the alternatives of the hypersensi- 
tive individual — to escape or endure a world that has 
through science lost its magical qualities. Thus in 
the development of the philosophical novel, Powys is 
more significant for what he attempts or conceives 
than for what he achieves or executes. 

232 pages. $2.90. MicA 55-746 
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THE CONTRIVED CORRIDOR: 
A STUDY IN MODERN POETRY 
AND THE MEANING OF HISTORY 


(Publication No. 11,285) 


Harvey Seymour Gross, Ph.D. 
University of Michigan, 1955 


The concern with history is a significant feature 
of the poetry written between the two World Wars. 
This study offers an analysis and evaluation of this 
concern in the work of Ezra Pound, T. S. Eliot, and 
William Butler Yeats. These poets show a deep in- 
terest in history in three important ways: they use 
historical material for subject matter, they speculate 
on the value of historical knowledge, and they attempt 
a predictive, structural account of time and change. 

Chapter I (“History, Poetry, and the Age”) dis- 
cusses modern attitudes toward history, the way his- 
torical awareness is expressed in poetry, and politi- 
cal and ethical implications of historical conscious- 
ness. Chapters II, III, and IV (“The Cantos of Ezra 
Pound”; *T.S. Eliot and the Value of Historical 
Knowledge”; “The Prophetic Poems of W. B. Yeats”) 
treat the characteristic use each poet makes of his- 
tory. I give detailed readings of passages and com- 
plete poems; these readings pay close attention to 
the poets’ attitudes toward the past, and toward those 
changes and actions which make up the historical 
process. 

Pound’s use of the past is total: the Cantos are an 
enormous storehouse of historiographical material. 
His history is didactic: it supposedly provides “ideas 
in action” which can guide man’s moral life. But 
Pound never imposes form on the past. His ‘history’ 
is too personal to be useful, and it is never properly 
assimilated in the structure of the Cantos. 

The chapter on Eliot deals chiefly with two major 
poems, Gerontion and Four Quartets. Gerontion was 
written immediately after World War I; Four Quartets 
was written prior to and during World War II. Eliot’s 
view of history develops, yet he never forgets that 
the appeal to history is always dangerous, that man’s 
memory is fallible, and that one’s knowledge of the 
past is conditioned by the present moment. Two key 
lines illustrate the qualified attitude Eliot holds to- 
ward the value of historical knowledge: __. 

Think now 


History has many cunning passages, contrived 
corridors And issues... 


























[Gerontion, 1920.] 


History may be servitude, 
History may be freedom. 
[ Little Gidding, 1942.] 


Of the three poets Yeats is most nearly a prophet. 
He views history as a rigidly determined process. 
His account of the process does not assess the social 
world, but sets up a mythical system into which events 
are fitted. The strength of Yeats’s interpretation of 
history is aptness in a violent age; its weakness is 
its moral neutrality in an age of shattered values. 
Although neither original nor systematic, these 
poets’ interpretations of history are distinct and suf- 
ficiently important to raise three critical questions: 


1) what are the connections between the poets’ views 
of history and their attitudes toward modern society ? 
2) to what extent does Hegelianism and historicism 
become an almost religious principle? 3) and what 
aesthetic ends are served by the historical sense? 
All three poets make the traditionalist estimate of 
the modern world: the present is inferior to the 
past. Pound and Yeats acknowledge the metaphysical 
supremacy of history: Pound ‘believes’ in the his- 
torical event; Yeats ‘believes’ in the process which 
apparently determines events. Eliot stresses the im- 
portance of a Christian, instructed philosophy of his- 
tory, but does not acknowledge the Hegelian God-Who- 
Is-History. 

History, both in its broad philosophic meaning and 
its narrower concern with the records of the past, 
gives depth to Eliot’s poetry. He reveals a developing 
historical sense which transcends the irresponsible 
glorification of the past, and the apotheosis of the 
historical process. Yeats’s view of history strength- 
ens individual poems; on his poetry as a whole, its 
success is more equivocal. A deterministic concept 
of history allows little significant development from 
poem to poem. Pound’s use of history fails; it de- 
stroys rather than orders the Cantos. 

209 pages. $2.61. MicA 55-747 





INTEGRAL RHYTHM IN 
RACINIAN TRAGEDY 


(Publication No. 10,916) 


Robert Wyman Hartle, Ph.D. 
Princeton University, 1951 


The highly stylized form of Racinian tragedy may 
be compared to a crystal in the sense that the small 
units mirror the shape of the larger ones. Thus it 
stands to reason that an examination of the small 
units will suggest criteria and judgments which can 
be applied to the larger ones, and vice-versa. 

The union of passion and form in the structure of 
Racinian tragedy may be understood as the analogue 
of the union of passion and rigid formalism in the 
structure of court society under Louis XIV. 

The esthetic result of this intimate oxymoronic 
union is that, as we are moved by the passionate ex- 
perience, the emotions are neutralized by our con- 
templation of the stylized form. 

The tragic heroes are placed in a situation which 
is counter to epic action and satisfaction of desire 
yet which impels them to both. 

Racine presents a picture of total destruction also 
by the use of iterative images. 

Three important uses of peripety may be dis- 
cerned in Racinian tragedy: the reversal of emotions, 
peripety as turning-point and, third, as a principle of 
composition extending down to the smaller scenes. 

Racine’s language is characterized by harmony, 
variety in simplicity, and many oxymora which mirror 
the total double vision. 

In the major part of each tragedy Racine presents 
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a triple annihilation of the heroes on the levels of 

epic existence, passion and human dignity. When 

they have been brought to this point of absolute misére 
they gain a different and a more significant grandeur 
by their recognition and acquiescence. This is the 
characteristic rhythm of Racinian tragedy. It differs 
from the Greek tragedy by its integration with the 
doubleness which is the essence of Racine’s structure. 
The over-all rhythm is a dramatization of an oxymoron 
(misére-grandeur). Thus the largest rhythm is inte- 
grated with the smallest characteristic element of 
style. 238 pages. $2.98. MicA 55-748 








SENSATION AS ART IN 
SENANCOUR’S OBERMANN 


(Publication No. 10,921) 


William Valentin Hoffman, Ph.D. 
Princeton University, 1951 





Senancour’s Obermann (1804) has been greatly ad- 
mired, the adulation sometimes amounting to a cult. 
It has not only influenced literary figures and artists 
but also has been the object of considerable scholar- 
ship. Nevertheless Obermann has never been evalu- 
ated purely as an artistic creation. 

Senancour is a transitional figure; his thought can 
be systematized only with great difficulty. Being very 
close to the Idéologues, he not only accepts the theory 
of sensationalism but applies it to his own work the 
Réveries sur la nature primitive de l’>homme. But he 
betrayed an emotional and almost sentimental ap- 
proach to primitivism which is pre-romantic. He 
also was greatly attracted to Hindu philosophy and 
the theories of illuminism. Thus his thought embraces 
two antipodal points of view; the ideological and the 
mystical. 

The ideological component of his thought motivated 
the point of departure for the writing of Obermann. He 
intended to write the history of his state of mind as a 
scientific experiment. The emotional component of 
his nature and the mystical influences of the Orient 
contributed the artistic tone to the work. Senancour 
indulged in minute self-analysis but included the mys- 
terious vague feelings of the infinite as part of his 
subject matter. 

Obermann is written in the eighteenth century form 
of the epistolary novel but with the correspondent’s 
answers eliminated. The resultant introspective 
novel has only the barest outline of a plot. The title 
is symbolic and means Transcendental Man. The ac- 
tual text is a fusion of moral tracts and examples of 
pure thinking interspersed with lyrical descriptive 
passages which actually provide the core of the book. 

There is a logical progression within these descrip- 
tive passages and the theme emerges to be the con- 
flict between illusion and reality. Mlusion finally cul- 
minates in subjective reality. The forms of the ex- 
ternal world as they are reflected on the mirror of 
his inner consciousness become transfused into dim, 
soft and harmonious outlines. Obermann presents 
the transition from an objective to a subjective world. 





To the texture of this material Senancour brought 
considerable artistry. He recorded individual sensa- 
tions in a special pattern to enhance the general theme 
of the retreat from the outside world. The auditory 
sense predominated his hypersensitivity. Above all 
his style is musical. His syntactical practices aid 
this effect of flow. He invested his descriptions with 
a feeling of vagueness and imprecision. Thus his 
descriptions tend to lose contour and to be in constant 
flux. 

The structure of Obermann is bound only by the 
element of time through which the descriptive passages 
in their logical sequence are distributed, Senancour’s 
technique of imprecision results in the necessity for 
participation on the part of the reader. The technique 
of a novel within a novel within a novel is introduced 
in the last quarter of Obermann with the resultant ef- 
fect of a work in progress. 

Obermann, though rooted in the eighteenth century, 
foreshadows the course of literary development at the 
end of the nineteenth century. It anticipates the modern 
approach which Stondhal brought to the novel but even 
more as it reminds one of A la recherche du temps 
perdu because of its complete subjectivity. The em- 
phasis on sensation, often for its own sake, the tech- 
nique of evoking the image and charming the reader’s 
imagination by suggestion, the vague quality and the 
great fluidity, all are characteristics of Obermann 
which seem to relate Senancour to the Symbolist Poets. 

271 pages. $3.39. MicA 55-749 























JOURNAL OF A VISIT TO 
EUROPE AND THE LEVANT, 
OCTOBER 11, 1856-MAY 6, 1857 
BY HERMAN MELVILLE 


(Publication No. 10,923) 


Howard Clarke Horsford, Ph.D. 
Princeton University, 1952 











The dissertation comprises a new transcription of 
the manuscript journals kept by Herman Melville 
during his trip to Europe and the Near East, October 
11, 1856 to May 6, 1857, together with an introduction 
and explanatory notes. 

The aim of the transcription has been to produce 
as nearly as possible a type-facsimile of the manu- 
script, with notations of marginalia, cancellations, 
revisions, and variations among the writing mediums. 
What cannot be included in the body of the text is in- 
dicated in appropriate textual notes; variations from 
the readings of other scholars are also indicated in 
these notes. 

The first section of the Introduction discusses the 
“Journal as Spiritual Biography,” that is, what the 
journal reveals, explicitly and implicitly, concerning 
Melville’s pervading spirit of skepticism, his gloom 
and pessimism, both metaphysically and socially. 

But the point is made that this is only part of the 
picture. His skepticism and pessimism did not, for 
all their pervasiveness, make him a misanthrope. 
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His sociability, interest in new people and new ex- 
periences are also stressed. 

“The Journal and Biographical Fact” attempts to 
bring together most of the pertinent biographical 
material to form a factual background for the trip. 
Melville’s illness during the summer of 1856 accom- 
panying the writing of The Confidence Man, the con- 
cern of his family and the arrangements made for 
the trip are discussed, as well as the ascertainable 
facts of the trip itself and his return home, both as 
recorded in the journal, and from other sources. 

“Melville as Traveller” discusses the guide- 
books probably used by him, and continues by briefly 
noting his similarities to other travellers, both in 
taste and experiences. The section on the “Manu- 
script” describes the physical appearance of the man- 
uscript volumes, and discusses their composition. 





Sub-sections on “Lectures,” “Prose,” and *Poetry” 


are included in “Use of the Journal after 1857.” From 
published accounts of Melville’s lectures given during 
1857-1860, it is possible to determine that particular- 
ly in the two lectures, “Statuary in Rome” and “Trav- 
elling,” he drew on the journal extensively. Espe- 
cially in the former case, observations recorded in 
the journal seem to have appeared almost verbatim 

in the lecture. 

Although no known published prose resulted from 
this trip, the possibilities of Melville’s planning to 
write one or more books from his experience are 
discussed. However, a great deal of Melville’s po- 
etry did make use of the journal. The chief problem 
discussed in this sub-section is the relation of the 
marginalia in the journal to the poetry. Among the 
conclusions advanced are: much of the working-over 
was originally done for another purpose, perhaps a 
book or a lecture; little of this marking bears much 
relation to the minor poetry usually considered to 
be the probable product of Melville’s early poetry- 
writing; however, a very great deal of material 
singled out for attention or revision, for whatever 
initial reason, eventually found its way into Clarel; 
finally, recourse to, and reworking of, the journal, 
occurred at least as late as 1870. 

The final section discusses the problems of Mel- 
ville’s handwriting and his spelling, together with 
an explanation of the procedure followed in the tran- 
scription. 

The notes following the text are numerous and 
full; the theory followed in the compilation has been 
to supply, not only identifications, but such auxiliary 
explanatory material as seemed justified in order 
to provide background to the experiences of the trip. 

The concluding Appendix summarizes most of 
the known facts about Melville’s career as a lecturer, 
and includes a table of his engagements, as well as a 
bibliography of the more significant research pub- 
lished recently on this subject. 

507 pages. $6.34. MicA 55-750 





TERESA DE CARTAGENA: ARBOLEDA 
DE LOS ENFERMOS, ADMIRACION 
OPERUM DEY. 
INTRODUCTORY STUDY AND TEXT. 


(Publication No. 10,926) 


Rev. Joseph Louis Hutton, Ph.D. 
Princeton University, 1950 











The object of the dissertation is to prepare for 
publication the two forgotten treatises of one Teresa 
de Cartagena, a nun who wrote before 1481 and 
whose religious order and family background are 
still unknown. These treatises are called Arboleda 
de los enfermos (Grove of the Afflicted) and Admir- 
acidn operum Dey (Wonder at the Works of God) and 
are at present to pe found only in manuscript form 
(h-ITI-24) in the Escorial Library in Spain. 

The Arboleda de los enfermos is a testimony of 
personal piety and confession. It was written above 
all by a person afflicted with deafness who believed 
that sickness or affliction of any sort were the surest 
ways of opening or preparing the soul for God’s 
grace. Teresa herself expressed the purpose of her 
treatise when she wrote: 

















And when I wrote that treatise dealing with this 
intellectual light and aforesaid science, it was 
namely to praise God and understand Him and my- 
self, to take the cross of the afflictions I suffer 
with the hands of my interior understanding, to fol- 
low the Saviour in the way of spiritual zeal and the 
praise of God, to confess with my tongue by blessing 
and praising His Holy Name, and to proclaim the 
singularity of His righteousness, the greatness of 
His mercy, as well as of His glory and magnificence. 


After Teresa wrote her Arboleda, she was widely 
criticized by those who felt that a woman should not 
engage in literary activities. Some people went so 
far as to suggest that it was not possible for her to 
write such a work and that she had copied it from 
other sources. These attacks greatly angered the 
nun and caused her to write an apology called the 
Admiraci6n operum Dey in which she passionately 
defends the right of brilliant or inspired women to 
undertake tasks which normally fell to men. It may 
be that in so doing she became the first woman to 
write on behalf of women in Spain. 

The two treatises are not great artistic works. 
They are interesting to the modern student because 
of the personal and intimate religious confession 
they contain and because they represent an early 
specimen of a “movement” called “illuminist” in 
the sixteenth century. Teresa de Cartagena did use 
many sources as she herself admits, but her work 
is undertaken from the basis of her own experience. 
What is unique about her method, is the way she in- 
serts herself into previous texts, notably the Holy 
Scriptures. The dissertation attempts to show that 
Teresa was acquainted with the work of the great 
Pedro de Luna but discussed from an intimate, con- 
fessional point of view, themes which he had treated 
in an academic manner. 

Another point brought out by the Introductory 
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Study is that Teresa de Cartagena was probably a 
Franciscan tertiary. Data relating to her family 
background is still to be discovered. Some have 
tried to relate her to the famous converted Jew of 
the fifteenth century, Don Pablo de Santa Maria, but 
there is no conclusive internal evidence in the manu- 
scripts that substantiate this. 

244 pages. $3.05. MicA 55-751 


ARNOLD AND THE ROMANTICS 
(Publication No. 10,929) 


William Alexander Jamison, Jr., Ph.D. 
Princeton University, 1952 


The stature of Matthew Arnold as a literary critic 
can be seen most clearly by examining his criticism 
of the English Romantic poets in relation to the criti- 
cal thought of his age. When viewed in this light, 
Arnold appears, first, as an intelligently conserva- 
tive critic who attempted to bring order into the 
chaotic literary opinion of his age by separating what 
was traditional and universal in that body of opinion 
from what was capricious and eccentric; and, second, 
as a perceptive and flexible critic who was able to 
find value in a body of poetry which, both in theory 
and practice, was directly opposed to his literary 
principles. 

Arnold’s conception of the nature and function of 
poetry can be fully understood only in relation to con- 
temporary critical opinion. Following the triumph of 
romantic thought, English literary criticism gradu- 
ally abandoned its traditional conception of the nature 
of poetry and sought to create a theory based upon 
romantic practice. With no clear standard to guide 
them, critics naturally followed their own personal 
predilections, with the result that their criticism 
lacked homogeniety and a common basis and became 
unduly influenced by the utilitarian, scientific, and 
moral concerns of the age. The body of literary 
criticism which Arnold inherited was chaotic and 
shot through with personal eccentricities and irrele- 
vant considerations. Arnold contributed to Victorian 
criticism an analysis of the prevailing aesthetic con- 
fusion and a conception of the nature of poetry based 
upon classical and traditional standards which at 
least possessed the virtues of clarity and coherence. 
Arnold shared the belief of his contemporaries that 
the function of poetry was to teach moral truth, but 
he realized — as many of his contemporaries did not 
— that poetry must retain its artistic identity by con- 
forming to the laws of its own nature. The most orig- 
inal part of his poetic theory — his insistence upon a 
return to classical form — was set forth in protest 
against the formlessness of romantic expressionism 
and the failure of contemporary criticism to recog- 
nize the necessary relationship between content and 
form. At the same time, he resisted the temptation 
to pursue form for its own sake, and asserted that 
to be worth much poetry must have something signif- 
icant to say. By observing Arnold’s attempts to bring 


order and balance into Victorian criticism, one 
comes not only to understand his own critical eccen- 
tricities but also to appreciate fully the strength of 
his critical intelligence. 

Since Arnold’s conception of the nature of poetry 
was, to a large extent, formed in reaction to roman- 
tic expressionism, it necessarily limited his appre- 
ciation of the English Romantic poets; yet he was 
able to find specific merits in their works without 
violating his poetic standards. Arnold consistently 
pointed out the weaknesses of Wordsworth, Byron, 
Keats, Shelley, and Coleridge; but at the same time 
he sought constantly to discover and display their 
strength. Although he was not always successful in 
maintaining the detached objectivity for which he 
strove, he was usually able to avoid the extreme 
partisanship which marked post-romantic criticism 
and to reconcile conflicting opinions. Arnold found 
that he could praise some of the Romantic poets for 
their style of expression, others for their choice of 
subject-matter. More often, however, he directed 
attention toward the effect of their poetry, for it 
was within the broad function which he assigned to 
poetry — the teaching of moral truth — that Arnold 
found most room for praise. To Arnold, moral truth 
included all constructive suggestions as to how man 
should live. Thus the Romantic poets were able to 
fulfill Arnold’s function of poetry in a variety of ways, 
even though, as Arnold continued to point out, their 
works did not possess the balanced artistry which he 
expected of great poetry. Arnold did not completely 
escape the aesthetic confusion of his age, and much 
of his criticism of the Romantic poets remains un- 
satisfactory. Without compromising his poetic 
principles, however, he was able to recognize essen- 
tial human values in a body of poetry which he re- 
garded as mistaken both in theory and in practice. 
Through the exercise of this ability, Arnold reveals 


the balanced powers of a great critic. 
485 pages. $6.06. MicA 55-752 


FEIJOO Y EL ENSAYISMO HISPANICO 


(Publication No. 10,963) 


Juan Augusto Lépez Marichal, Ph.D. 
Princeton University, 1949 


Al intentar el estudio de la obra literaria de 
Feijoo se nos plante6é de inmediato el problema del 
ensayo como género literario. Determinamos en 
primer lugar que el ensayo como la novela es gé- 
nero peculiar de la Edad Moderna. Con este 
objectom comparamos los Essais de Montaigne con 
algunos escritos de Séneca. Nuestra conclusion 
seria que en las obras del fildsofo estoico latino, 
éste expresa su espiritu, mientras que Montaigne 
pone al desnudo su alma. Séneca, sin embargo, al 
hacer de lo que el llama submissiora verba su ideal 
de expresion literaria, ejerce una gran influencia 
sobre Montaigne, Bacon y otros ensayistas. 

La funcié6n colombina en el descubrimiento del 
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ensayo le corresponderia, sin embargo, no a 
Montaigne sino a Antonio de Guevara. Las Epistolas 
Familiares tienen verdadera calidad essayistaca. 
Al senalar la relacién entre el escritor gascén y el 
obispo espafiol hemos querido sobre todo poner de 
manifiesto que las rafces del ensayismo hispanico 
se encuentran en la propia literatura espafiola. 
Hemos hecho también algunas observaciones a 
propoésito del contacto de Montaigne con Sabundio. 

Para determinar las caracterfsticas genéricas 
del ensayo hemos estudiado el ensayo de Unamuno 
titulado A lo que salga, que nos parece ser una 
autobiografia del género. Hemos logrado asf una 
definicion del ensayo inducida de la propia literatura 
espanola. 

Hemos pasado luego a estudiar los orfgenes del 
ensayismo hispanico, particularmente ciertos escritos 
de Alonso de Cartagena, y de Hernando del Pulgar. 
El primer ensayista espafiol serfa Antonio de Guevara, 
aunque no logra forjarse el estilo aretérico que 
caracteriza a los ensayistas auténticos. Nos ha 
parecido oportuno también sefialar aspectos de la 
presencia de Guevara en Inglaterra. 

Finalmente hemos entrado en el estudio propia- 
mente de Feijéo. Nuestra tesis es que la significaci6én 
literaria de Feij6o es mAs importante que su supuesta 
accion anti-mftica. Lo verdaderamente significativo, 
deade un punto de vista literario, no es si Feijéo 
estaba o no solo, o si prevalecfan en Espafia los 
“errores” que el queria eliminar. Lo significativo 
es su impulso creador, su decisién de atacar las 
creencias y supersticiones vulgares, y de atribuirse 
rango de “conquistador” de las multitudes ignorantes. 
Vemos nosotros en Feij6o a un escritor, no racional- 
ista, sino m4s bien personalista. Ese si, su estilo 
no cobra nunca aire enteramente personal, pese a 
su constante af4n por crearse un estilo propio. Aquf 
también lo significativo es el impulso m4s que la 
realizaci6n. Todo ello hace que Feij6o se haya 
inventado a s{ mismo, que haya creado un personaje 
llamado Fray Benito, el Desenganador de las Es- 
pafias. 

Nuestra conclusién es que debe considerarse a 
Feij6o como el primer ensayista contempor4neo, y 
dejar de lado, en los estudios literarios, su signifi- 
caci6n hist6rica general. Hay en 61 algo mucho mfs 
decisivo, literariamente hablando: un intento de 
adecuacion de su sensibilidad y de su estilo. En esto 
apunta hacia el gran ensayismo hisp4nico, hacia el 
98. El intento artistico de estos escritores, de 
Azorin y de Unamuno, de Ganivet y de Ortega, es, 
ante todo, adecuar sensibilidad y estilo. Feijoo lo 
intentd también, y por ello, ademas de por otras 
razones, apunta hacia el ensayismo contemporaneo. 

214 pages. $2.68. MicA 55-753 

















IRONY IN THE NOVELS OF 
E. M. FORSTER 


(Publication No. 11,323) 


Kenneth Bland Marshall, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to investigate the 
nature and effect of irony in the novels of E. M. 
Forster. Specifically, this study has been guided by 
the following central question: by what means does 
Forster achieve ironic effects in his five novels 
(Where Angels Fear to Tread, 1905; The Longest 
Journey, 1907; A Room with a View, 1908; Howards 
End, 1910; A Passage to India, 7924), andhow do 
these effects contribute to the total aesthetic effect 
at which Forster aims? 

For purposes of analysis it is supposed that 
Forster has manipulated the materials of his craft 
so as to achieve irony of theme, irony of plot, irony 
of character, irony of narrative perspective, and —in 
A Passage to India — irony of structure. The method 
of the study has been to investigate each novel in 
turn, pointing out the particular ironies employed 
and the extent to which these ironies have enhanced 
total meaning. The results, then, have been inter- 
pretative essays upon the five novels, with emphasis 
placed upon the ironic quality inherent in them. 

The conclusions that emerge permit the assertion 
that irony is Forster’s invariable way of looking at 
life and his means of ordering the materials of his 
craft. Forster has not reconciled the disparate ele- 
ments of his experience because he cannot. He is a 
mature and humane spectator of life who sees con- 
flict wherever he looks. The conflicts he perceives 
are more often than not moral dilemmas for which 
he can find no real solution. Towards the dilemmas 
of life Forster takes the ironic view, preceiving as 
he does both the humor and the helplessness of man’s 
predicament. 

Though always ironic in his attitude, Forster does 
not always reach us from the same ironic distance; 
that is, his irony is not always of the same sort nor 
to the same effect. In Where Angels Fear to Tread, 
where irony is the means of revealing man’s ines- 
capable responsibility for his actions, the irony is 
precariously balanced between tragedy and comedy. 
In The Longest Journey Forster’s irony becomes 
more introspective, more sympathetic and, on the 
whole, less controlled. Irony of an opposite effect 
controls A Room with a View; here the distance is 
so great between author and character that the tone 
is more nearly comic. With Howards End the tragic 
element is restored to its natural position and blends 
with the comic criticism of life in class society to 
produce a dominantly serious ironic effect. nA 
Passage to India the irony of personal relations -al- 











most becomes the irony of the inevitably impersonal 
relationship, for individual effort to come together 
draws opposition at the cosmic level. A Passage to 
India is a tragically ironic commentary upon human 
misunderstanding placed against a background of 


cosmic conflict. 
169 pages. $2.11. MicA 55-754 
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GUILT AND GLORY. 
A STUDY OF THE 1839 FESTUS 
A NINETEENTH-CENTURY POEM OF SYNTHESIS 


(Publication No. 10,992) 


Morse Peckham, Ph.D. 
Princeton University, 1947 





A “poem of synthesis” — a poetic expression of 
complete interpretation of life in terms of attitudes 
which the poet-thinker believes useful — offers an 
opportunity to study the relationship between the 
poet and his traditions of feeling and belief. One 
such poem is Festus, by Philip James Bailey, 1816- 
1902, published in seven versions, from 1839 to 1889. 
The many revisions and its reputation for great pop- 
ularity offer a unique opportunity to study an author, 
his poem, and his cultural context. The present 
study is limited to the first version, 1839, and its 
reputation to 1845, the date of the second version. 

The first Festus has the reputation of having no 
organization. A detailed exposition shows thatit — 
consists of five attempts to understand the nature of 
evil, each failing. It is both cyclic and developmental 
in organization. 

Bailey held a typical eighteenth-century theodicy 
and static metaphysic, and a belief in Universal Re- 
demption. His concept of reality as essentially Mind, 
emanating from God, is associated with his prefer- 
ence of a God of Abstraction to a God of Love. These 
ideas provided him with a philosophical basis for a 
violent antinomianism. Moreover, by 1836 there was 
a tradition of poems and novels concerned with five 
basic themes of Festus: good and evil, theological 
schemes, visions of destruction, universal restora- 
tion, and Mind. Writing in this tradition, Bailey re- 
ceives no comprehension of the nineteenth-century 
dynamic philosophy. His inability to see the new vi- 
sion of reality and his consequent spiritual conflict 
resulted in a confusion of organizational principles 
and the failure of Festus as a work of art. 

Festus is rich in scientific knowledge. However, 
Bailey shows faith only in theories (of the nature of 
matter and energy, the architecture of the heavens, 
and the history of Earth) which express a static con- 
cept of the nature of reality. Occasionally he ex- 
presses in metaphors some knowledge of such mod- 
ern concepts as a non-plenitudinous universe. In his 
social philosophy Bailey was similarly limited by 
his metaphysic. After the relative failure of the Re- 
form Act, he was unable to maintain faith in man’s 
ability to create a satisfactory society, concluding 
that the salvation was possible only in terms of the 
isolated personality, not of social solidarity, the ob- 
ject of metaphysical certainty. 

Festus, in essence a self-portrait, is generally 
thought an imitation of Goethe’s Faust. It is not; 


Bailey’s starting-point was Byron’s religious dramas. 


A study of a group of novels published between Cain 
and Festus shows that the Byronic hero so developed 
in literature and life that almost every characteristic 
of Festus may be found in literature published before 
1839. The essence of the development is the exalta- 
tion of the emotions over the reason, a result of a 


conviction that, in spite of theology, the meaning of 
life is beyond rational comprehension. Thus there 
is in Festus a theological and philosophical system, 
seriously set forth, in which Bailey did not really 
believe. The cause for this breakdown in faith and 
philosophy was the collapse of the eighteenth-century 
static metaphysic, followed by the appearance of a 
dynamic world-hypothesis in the minds of first-rate 
thinkers and artists of the nineteenth century and in 
a dislocation of sensibility and confusion in lesser 
men, like Bailey. Festus thus belongs to a tradition 
of art in which the aesthetic desiderata include over- 
whelming violence, exaggeration, visions of destruc- 
tion, and spiritual confusion. Yet, with its faults, it 
is a real poem. 

Festus was published at private expense because 
there was no market for poetry, a result of the new 
concept of the poet as a quasi-divine seer and of the 
appearance of a mass reading market. Festus, 
pushed by Bailey’s friends in Nottingham, Manchester, 
and London, was not well-known by 1845. Its recep- 
tion was mixed, but there was an element in contem- 
porary taste which believed in the new concept of the 
poet and desired Bailey’s aesthetic qualities. Festus 
cannot be understood properly without realizing that 
it belongs to a tradition of “overwhelming” and 
aesthically disorganized art usually ignored in ac- 
counts of nineteenth-century English literature and 
culture. 385 pages. $4.81. MicA 55-755 





L’ART DE LA PHRASE DANS LES 
REVERIES D’UN PROMENEUR SOLITAIRE 
DE JEAN-JACQUES ROUSSEAU 


(Publication No. 9592) 


Jacqueline Ragner, Ph.D. 
State University of Iowa, 1954 


Chairman: Professor Alexandre Aspel 


My thesis is a contribution to the history of lyric 
prose. 

My main concern has been to reach, on the basis 
of syntactical forms and general types of rhythmic 
forms, conclusions about the prevailing tendencies 
in their use by Rousseau in the Réveries. 

For this purpose we have studied: 

1. the order of terms 

2. the simple and complex sentence 

3. the rhythmic types of sentence 

4. the rhythm of passages. 

These are not autonomous chapters and each 
helps us understand the movement of the sentence. 

In the first chapter we found out that the insertions 
are more frequent between the subject and the verb 
than between the verb and the object; that these in- 
sertions are of an antithetic nature; that they em- 
phasize the emotions expressed by Rousseau; and 
that they are often of a rhythmic nature. Rousseau 
uses them sometimes to dramatize the movement 
of the sentence, sometimes to balance his sentence 
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harmoniously. However, the desire for cohesion is 
prevalent in the Réveries, particularly in the lyric 
passages. Concerning the adjective, we found that 
Rousseau more often places his adjective before the 
noun, and that, before Baudelaire and Gautier, he 
identified the moral impression with the physical 
impression. As for the enumerations, we found that 
they are numerous in the oratorical passages; in 
the lyric passages they are organized by groups of 
two or three, again with a desire for harmony. 

In the second chapter our study of the simple 
sentence revealed that Rousseau used it to express 
elementary emotions. We studied mostly the com- 
plex sentence, however, and found that Rousseau’s 
tendency is to place his subordinates at the end of 
the sentence. Often the sentence seems ended, but 
articulating itself on a conjunction, it starts again 
once or twice. In the lyric passages this lengthening 
creates a final appeasement, and ends the sentence 
harmoniously. We also studied in the second chapter 


the problems of negatives, antitheses and symmetries. 


In chapter three we have established a typology of 
sentences based on the number and organisation of 
rhythmic segments in a sentence. In this analysis we 
have taken into account different levels of rhythmic 
organization: accentual patterns and arithmetic 
rhythms, and finally the overall rhythm of the sen- 
tence. 

It has become evident that accentual rhythm occa- 
sionally plays a certain part, but more evident rhyth- 
mic balance of sentences appears on the level of 
arithmetic segments. Our study is thus in the tradi- 
tion of Lanson’s attempt to characterize Rousseau’s 
rhythm as arithmetic rhythm. We have gone further, 
however, than Lanson has. We have established the 
prevailing importance of ternary segments and of 
ternary groups in longer sentences, and of the ter- 
nary “clausule” in the type with long “apodoses.” 

We have tried to show the correspondence of these 
types with the general nature of the passage: narra- 
tive, oratorical, or lyric. The ternary appears near- 
ly exclusively in the lyric passages. 

Inside of these general types we have tried to 
distinguish prevailing patterns of the distribution of 
rhythmic segments according to their length, and 
have found a general preference for “wave-like” 
patterns, progressive or regressive, which stabilize 
themselves in a binary or ternary “clausule.” 

However, it appeared to us that the rhythm of 
Rousseau’s prose was not fully and perhaps not es- 
sentially caught as a rhythm of individual sentences. 
Rhythmic parallelisms from one sentence to the 
other occur frequently in the Réveries. In order to 
establish the specific patterns or tendencies pre- 
vailing in these parallelisms we have studied in the 
fourth chapter four representative passages of the 
Réveries, three of them composed of one paragraph, 
the fourth of two paragraphs. It was found that the 
sentences are organized inside of a paragraph in 
groups of two or three parallel sentences. These 
groups of sentences are often united by punctuation. 
Usually the paragraph begins with longer sentences 
followed by a regression in size and movement, while 
the end of the paragraph brings about a new enlarge- 


ment. The main characteristic of Rousseau’s rhythm 
is thus a dynamic development toward a final domi- 
nating sentence. 

Such a study has proved that the essential rhyth- 
mic unit is not the sentence but a sequence of sen- 
tences which we have called a movement inside a 
paragraph. 

We have tried to analyze these passages in rela- 
tion to the theme and the tone of the content, and at- 
tempted to define the lyric style of Rousseau in 
terms of “grace” and “fulness.” 

Lanson is justified in considering rhythm to be 
the main characteristic of Rousseau’s prose. But 
he has not seen the whole problem. We have greatly 
enlarged it and, though we do not think the subject 
has yet been treated completely, our solutions seem 
to us to describe the central facts of the art of 
Rousseau’s sentence in the Réveries. 

229 pages. $2.86. Mic 55-85 


THE GROWTH OF A TRADITION: 
ARNOLD IN AMERICA: 1865-1910; 
AND THE AFTERMATH 


(Publication No. 10,998) 


John Henry Raleigh, Ph.D. 
Princeton University, 1948 


Matthew Arnold has had a wide and hitherto un- 
defined influence in America. Between 1865, when 
the first Essays in Criticism were published in the 
United States and 1910, when the posthumous Essays 
in Criticism (3rd Series) appeared, all of Arnold’s 
major critical writings, social, political, religious, 
and literary, were regularly printed in American 
editions. Arnold aroused both distaste and enthu- 
siasm among his American readers. Of the major 
American critics of the time, Whitman, Lowell, 
Stedman, Howells and Whipple each expressed aver- 
sion for Arnold. Whitman especially thought Arnold 
an effete representative of European decadence. 
Some of the literary periodicals of the day shared 
this opinion and they denounced the English aristo- 
crat who so severely criticized civilization in the 
United States. 

There was, nevertheless, a large and influential 
body of critics who, distressed at what they con- 
sidered the lack of a tradition in American litera- 
ture, welcomed Arnold, adopted his concepts of cul- 
ture and criticism, and established an Arnoldian 
tradition in America. The three major critics who 
participated in the evolution of this tradition were 
Henry James, William C. Brownell, and Stuart P. 
Sherman; their views were shared also by many 
minor literary figures, who wrote for the periodi- 
cals of the day. These critics, who considered Amer- 
ican life in general provincial and uncivilized com- 
pared to that of Europe, argued that a real litera- 
ture could not develop in America unless the indi- 
vidual artist had mastered and used the rich culture 
of Europe; thus they upheld Arnold’s concept of 
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culture, namely, knowing “the best that has been Gita into French; and Dramatic Verses (1902). His 
thought and said,” as an ideal for Americans. closest friend was the poet George Cabot Lodge, 

The force of Arnold’s cultural and literary influ- through whom he came in contact with Henry Adams. 
ence was augmented by the fact that he also furnished Other friends from Harvard included George Santa- 
his adherents with a social, political, and religious yana, William Vaughn Moody, Robert Morse Lovett 
critique; in short he presented a complete approach and Charles Macomb Flandrau. In Paris he allied 
to life and art, all based on the conception that Anglo- himself with Henri Hubert, the archaeologist, and 
Saxon civilization was incomplete but that “culture” Sylvain Lévi, who held the chair of Sanskrit at the 
would complete the civilizing process. Sorbonne. 

Arnold’s influence was at its height in the last After receiving his Sorbonne degree in 1903, 
part of the nineteenth century. By the twentieth cen- Stickney. returned to Harvard as an instructor in 
tury the direct influence was dying; thus Stuart P. classics. In the fall of 1904, after a long and ago- 
Sherman, propagating the Arnoldian precepts in the nizing illness, he died, barely thirty years old, of 
1920’s, was trying to keep alive what was now an a tumor on the brain. His collected poems were pub- 
anachronism. lished in the next year by George Cabot Lodge, Wil- 

Less directly, Arnold was a precursor of two liam Vaughn Moody and John Ellerton Lodge, and 
divergent critical movements in twentieth-century have waited until recent years for further apprecia- 
America: the New Humanism of Babbitt and More, tion. 
and the “impressionism” of Gates and Spingarn. The tensions of Stickney’s poetry reveal, as 
The main Arnoldian tradition, that established by Edmund Wilson has said, “one of those New England 
James, Brownell, and the lesser critics, seems to conflicts such as we get in the heroes of Henry 
have survived in the academic world, where it has James, the struggle of a desire to live against 
helped to reinforce the traditional American worship cramped habits and a dead tradition.” His aware- 
of the “best” of European culture and has furthered ness of the past brilliance of a culture which seemed 
the type of criticism which concentrates on the per- to be moribund was at once a part of his dilemma 
sonality of the artist rather than on the work of art and a key to its resolution. His finest lyrics — “In 
itself. Ampezzo” (II), “Mnemosyne,” the “Sonnets from 

288 pages. $3.60. MicA 55-756 Greece,” “At Sainte-Marguerite,” — written in a 
tradition which includes Leopardi, Lamartine, Ver- 
laine and T. S. Eliot, place the isolated figure of the 
poet in relation to a landscape which represents the 
promise of life but from which the poet feels him- 

TRUMBULL STICKNEY self irrevocably cut off. These poems are distin- 
(1874-1904) guished from the sentimental and nostalgic versifying 
ee of the fin de siécle by their serenity. They are not 
(Publication No. 11,006) vehicles for self-pity, but for self-knowledge. The 
Thomas Riggs, Jr., Ph.D. conflict becomes ordered in the process of its defi- 
Princeton University, 1949 nition. 
This group of lyrics is given its intellectual 

This thesis concerns the life and work of the counterpart in such a poem as the splendid “Frag- 
American poet Trumbull Stickney (1874-1904). The ment III” of Stickney’s last year, which is based on 
intent of the essay is to discover the source of the the apprehension, which he shared with Henry Adams, 
authority of Stickney’s best poems and, by an inves- of the major intellectual shift by which the idea of 
tigation of Stickney’s experience and that of his progress was being displaced. In Stickney’s thinking 
poetic generation, to shed some light on the problems this shift is represented by his gradual change of 
of poetic practice in America at the turn of the allegiance from Greece to India, from the Greek ac- 
century. cent on existential life to the Indic emphasis on 

Stickney was allied with that ill-fated group of depths of self invulnerable to accident. The geomet- 
Harvard poets in the ’nineties — Thomas Parker San- rical image of the straight line of progress, which 
born, Philip Henry Savage, Hugh McCulloch and had been the basis of the dramatic structure of 
George Cabot Lodge — of whom Santayana said that Stickney’s Promethean play (1900), is resolved with- 
“they were all visibly killed by a lack of air to in the image of the wheel. 
breathe.” Of an old New England line, he spent the With this point of view Stickney had found a way 
greatest part of his life in Europe. His early educa- of coping with the crushing weight of the sense of 
tion at the hands of his father, a classical scholar, history — a way similar to those taken by Yeats, 
equipped him with a profound and sensitive knowl- Spengler and Eliot. He had arrived at the conditions 
edge of ancient and modern literatures. His under- which would make continued poetic development possi- 
graduate years at Harvard were followed by seven ble. But hardly had he arrived when death took him. 
years at the Sorbonne, which, in 1903, granted him 319 pages. $3.99. MicA 55-757 
the docteur es lettres, the first time an American 
had been so honored. The writings of his Paris years 
included his two theses — Les sentences dans la 
poésie grecque, and De Hermolai Barbari vita atque 
ingenio dissertationem; a translation of the Bhagavad- 
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THE GENTEEL TRADITION: 
ITS CHARACTERISTICS AND ITS ORIGINS 


(Publication No. 11,118) 


Danforth Raynolds Ross, Ph.D. 
University of Minnesota, 1954 


Major Adviser: Theodore Hornberger 


The first part of this study, dealing with what the 
critics and historians have had to say about the gen- 
teel tradition, indicated that the genteel tradition 
most commonly treated was one believed to exist in 
American literature and philosophy during a seventy- 
year period from about 1850 to 1920. However, the 
chief characteristic that the critics and historians 
associated with the tradition, an overemphasis on 
the ideal world at the expense of the material world, 
was one that can be found to exist in varying extent 
during all the periods of Western civilization. More- 
over, this characteristic prevailed in fields other 
than literature and philosophy. It prevailed in what 
Santayana, who apparently coined the term “genteel 
tradition,” called “the higher things of life” — which 
included religion, morality, manners, education, art, 
and music, as well as literature and philosophy. 

In the second part of the study, five characteris- 
tics of the tradition as it existed in nineteenth- 
century American literature were examined; occa- 
Sional reference was made to the other arts. The 
central characteristic, overemphasis on ideality, 
revealed itself in a divorcement of creative expres- 
sion from objective reality. However, it was closely 
associated with four other characteristics: (1) an 
optimism that refused to admit the existence of evil 
or tragedy; (2) a strong predilection for moralizing, 
a moralizing limited to the conventional ethics of 
polite society; (3) an avoidance of all things that 
might be nasty or ugly; (4) sterility of language, 
style, and form. 

In the third part of the study, the origins of the 
nineteenth-century American genteel tradition were 
analyzed. The factors selected for analysis were 
six that have figured prominently in the discussion 
of writers about the tradition. They included: 

(1) Calvinism or ascetic Puritanism, (2) American 
transcendentalism, (3) evangelical Protestantism, 
(4) neo-classicism, (5) the thinness of the American 
cultural base in relationship to American cultural 
over-dependence on European culture, and (6) eco- 
nomic and scientific materialism. 

These factors were not always genteel in their 
effects. On the one hand, Puritanism, because of its 
intolerance of the natural order, had a discouraging 
imipact upon literary and artistic expression that em- 
phasized the senses; on the other, it encouraged a 
utilitarian, functional art that was far from genteel. 
On the one hand, transcendentalism combined an op- 
timistic view of truth with a Puritan moral tone to 
encourage a literature and art that avoided all but 
pleasant and chaste experience; on the other, it 
helped pave the way, through its subjective method, 
for such anti-genteel literary and artistic develop- 
ments as the stream of thought, impressionism, and 
modern symbolism. 


Sometimes the factor was not itself an element 
in the genteel tradition but through its very anti- 
genteelness generated a genteel reaction. For ex- 
ample, the crudeness and rawness of American 
frontier life, since they were experienced by a civi- 
lized rather than a primitive people, drew forth 
their opposite, refinement and cultivation and purity. 
Likewise, the increasingly accelerated acquisition 
of wealth brought by the Industrial Revolution, with- 
out any corresponding growth of non-material 
wealth (manners, literature, art, etc.), tended to 
provoke a genteel reaction. All in all, the Industrial 
Revolution wrought so many changes in life that the 
existing institutions were not able to control the 
changes. Such order as was achieved tended to be 
too narrow, too brittle, too genteel. 

Evaluation of the relative importance of the vari- 
ous causes is difficult. Probably the greatest respon- 
sibility rests with ascetic Puritanism, not simply 
because its direct influence upon aesthetic and lit- 
erary activity was often toward gentility but because 
it also fostered the very kind of materialism that 
drew forth a genteel reaction. 

311 pages. $3.89. MicA 55-758 


VERSE SATIRE AND 
THE NEW REPUBLIC, 1790-1820 


(Publication No. 11,013) 


George Leith Roth, Jr., Ph.D. 
Princeton University, 1949 


American writers of 1790 to 1820 produced a 
large amount of satiric literature. By examining the 
satiric verse published in separate volumes or pam- 
phlets during that period, we are able to discover to 
what extent the satirists, using traditional forms to 
attack the vices and follies of a new society, ex- 
pressed peculiarly American ideas about the success 
of the republican experiment. 

The satiric spirit thoroughly permeated American 
literary taste during the period, as evidenced by the 
publication and importation of many satiric works 
and their study in the colleges, as well as by the 
production of much original American satire; in 
books, periodicals, and newspapers, and on the stage. 
There is, of course, a close relationship in form be- 
tween early national verse satire and its English, 
classical, and earlier American ancestors. But ex- 
amination of the American satires themselves shows 
that highly derivative as the American verse is, 
many of its authors exhibit what might be called a 
republican theory of satire. They felt that in a new 
republic, dedicated to more nearly perfect principles 
than the world had seen before, the appearance of 
perennial vices was particularly distressing; and 
they realized that, since the well-being of a republic 
depends to a larger extent than in the old societies 
upon the virtue of the electorate, they had an added 
responsibility in endeavoring to remove public evils. 

The satires contain various groups of ideas about 
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certain American occupations, practices, and con- 
ditions; and the judgments of the satirists can be 
corroborated and set in context by comparison with 
other accounts of American life. A great deal of 
satire is concerned with education, religion, medi- 
cine, and the law, and in each of these professions 
the satirists find some practices and practitioners 
unworthy of the American ideal. Satirists of educa- 
tion justly condemn the ignorant teachers, unsound 
teaching methods, and stingy parents of their day; 
those concerned with religion take part in current 
American controversies over revivalism and sec- 
tarianism; writers about medicine reflect the con- 
fusion attendant upon the absence of any widely ac- 
cepted scientific theories of disease; those con- 
demning the law feel that its priesthood, mystery, 
and cant are downright un-American. The emergence 
of certain types of inequality is also noted by the 
satiric writers, and they strike out particularly at 
its appearances in a world of fashion, in the practice 
of financial chicanery (particularly speculation in 
land and public funds), and in the institution of slav- 
ery. Literature, too, receives the satirists’ atten- 
tion: they attack with equal force the American 
writing they feel inherently bad and the various ob- 
stacles they find to the production of a worthy Ameri- 
can literature — unfair criticism, unfriendly British 
attitudes, American partiality to importations from 
England, and American apathy toward good litera- 
ture. The political satire bulks largest in amount, 
and it reflects the basic Federalist — Anti-Federal- 
ist cleavage of the period, in addition to showing 
some early disillusionment with republican processes. 
The Federalist writers, indeed, provide us with a 
very complete system of ideas, centering often on 
the myth of the sinister, “Jacobinical” Thomas Jef- 
ferson. 

The satirists themselves were by and large not 
professional writers, very often, in the case of the 
professions, being men engaged in the occupation the 
faults of which they satirized. Their work, as a 
whole, has little artistic value, being marred by the 
faults of most second-rate eighteenth-century Eng- 
lish verse satire; but there are enough genuinely 
‘humorous poems to make a small anthology which 
would be readable today. But aside from these values, 
and the contributions of the poems to “social history,” 
the satires are of value to the student of American 
literature because, with their use of traditional lit- 
erary form, they represent, from our perspective, 
an early stage in the development of an American 
national literature, that in which the new wine has 
begun to ferment but has not yet burst the old bottles 
into which it has had to be put. 

418 pages. $5.23. MicA 55-759 


STRUCTURAL AMBIGUITY IN THE 
POETRY OF E. E. CUMMINGS 


(Publication No. 11,350) 


Louis Calvin Rus, Ph.D. 
University of Michigan, 1955 


Critics who have dealt with the poetry of E. E. 
Cummings have treated chiefly the typographical 
devices he employs and, where he was not considered 
unintelligible, his ideas and philosophy. This fails 
to touch a basic difficulty in interpreting his work: 
his ambiguity. 

In a few essays on Cummings, the word ambiguity 
is mentioned in passing; but no critic has actually 
treated the subject in isolation. No attempt has been 
made to distinguish between lexical and structural 
ambiguity. Few writers show an awareness of the 
vast number of structural ambiguities existing in 
Cummings’ poetry. This dissertation deals with the 
structural ambiguities in Cummings’ poetry, relating 
them to the typographical elements and the meanings 
of the poems. 

In order to deal with the structural ambiguities, 

I have used a linguistic method and analysis. The 
method is itself a venture into a new field, for the 
use of modern linguistic techniques to analyze litera- 
ture has as yet been scarcely attempted. It falls into 
the field of metalinguistics, that field in which lin- 
guistic analyses are used in areas of study other 
than linguistics itself. | 

The method aims at describing and classifying the 
structural ambiguities which exist in Cummings’ 
poetry. The grammar of a language consists of its 
formal signals. In English, these signals are a mat- 
ter of the selection of the part of speech units, the 
forms of these items, the arrangements of position, 
and the intonation or sequences of pitch. When a 
structure occurs in which, due to an absence of clear 
grammatical signals or to an overlapping of the sig- 
nals, two reactions are permitted, we can note a 
possible structural ambiguity. If the syntax and the 
other formal signals allow for the ambiguity and if 
the typographical elements point to the ambiguity or 
at least allow for it, the ambiguity is a valid one. If 
the meanings derived from the ambiguity fit in with 
and enrich a reading of the poem in which it is con- 
tained, the ambiguity is also a functional one. The 
ambiguities are categorized according to the formal 
Signals involved in the ambiguity. C.C. Fries’s 
book, The Structure of English, has been used 
throughout, for his terminology is unambiguous and 
reflects a consistent method of analyzing the formal 
grammar of English. The categories of structural 
ambiguity, then, are more discrete than they would 
be if the traditional grammatical terminology were 
used, a terminology based upon meaning and function 
as well as form. 

This study shows that Cummings uses numerous 
structural ambiguities in his poetry. Throughout 
the categorization of the ambiguities, I link them to 
the typographical elements when possible and show 
how the typography is important to the poetry itself. 
Critics have pointed out two purposes of Cummings’ 
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typography: its relationship to an oral reading of 
the poetry and its pictorial use. In a separate chap- 
ter I also discuss these purposes and add to them a 
third: their use in separating and combining gram- 
matical structures in such a way that they point to 
structural ambiguities. Throughout the categoriza- 
tion I also relate the ambiguities that are discussed 
to the meaning of the poems and am sometimes able 
to arrive at explications of poems which seemed un- 
explainable. In order to demonstrate more com- 
pletely the relationship of the ambiguities and the 
typography to the meaning of complete poems, in the 
final chapter I explicate several of Cummings’ poems, 
relating them to Cummings’ central concept, that of 
the individualist. 

As important as these immediate results, I be- 
lieve, is the fact that this dissertation demonstrates 
that linguistic analyses can aid the literary critic in 
his explication of literature. 

157 pages. $1.96. MicA 55-760 


JOHN HEYWOOD AND THE LAW 
(Publication No. 11,021) 


Richard Joseph Schoeck, Ph.D. 
Princeton University, 1949 


John Heywood was a member of a legal family. 
For several generations, nearly every male member 
of the More family group, from the elder John More 
to John Donne, was connected with the law, and with- 
in this larger tradition, there was a traditional asso- 
ciation with Lincoln’s Inn. Nearly all held important 
offices, and there appears to have been a traditional 
participation in the Christmas Revels of the Society: 
John and Thomas More, and William Rastell, were 
Marshals; John and Thomas More, Richard Heywood, 
John and William Roper, were all elected Masters of 
the Revels; and both John and Thomas More were 
Christmas Butlers — all of these offices, and the 
revels themselves, are treated in a chapter on Lin- 
coln’s Inn. This family tradition of the law explains 
John Heywood’s familiarity with complexities of the 
law and his extensive legal vocabulary; and the fam- 
ily’s traditional participation in Lincoln’s Inn Revels 
contributes to an understanding of the dramatic works 
of Heywood, especially the Play of Love. 

Within a general legal background, moots and 
bolts are described, and some points at which legal 
education and pleading overlap the scholastic disputa- 
tion are indicated. 

The More family group were active in the Christ- 
mas Revels of Lincoln’s Inn, and in these important 
revels dramatic activities played a significant part; 
there was a long tradition of ‘disguysings and 
momeries.’ The ritualistic atmosphere of such 
revels, and an audience of law students and lawyers, 
created a likely setting for such a play as Heywood’s 
Play of Love. Knowledge of Thomas More’s asso- 
ciation with Lincoln’s Inn, and his participation in 
the Christmas Revels (as Butler, Marshal, and Master 








of the Revels) contributes to a fuller understanding 
of his legal career and, perhaps, his traditionally 
reported comedies. 

The interlude is here approached through the 
debate-dialogue form, taking Chambers’ definition 
of it as “a ludus carried on between (inter) two or 
more performers; in fact, a ludus in dialogue.” In 
the Play of Love there is much legal terminology, 
carefully and accurately employed; there is also 
considerable reference to contemporary legal offi- 
cers and practices. Given this legal cast, we may 
suppose a presentation before a legal audience able 
to follow legal subtleties of argumentation and to 
understand special allusions (including satire of 
Wolsey) from a professional point of view. From 
this, a Lincoln’s Inn performance is suggested; in 
view of contemporary references, a date of Christ- 
mas 1529 is conjectured. Because of the analogous 
influences of the English Inns of Court and the 
French Basoche, it is suggested that the claims for 
French influence be modified, for there needs to be 
a more careful consideration of native sources and 
influences, and of dramatic activity at the Inns of 
Court, than has been made. 

The Play of Love is not unique, for the Spider and 
the Flie and some other interludes and poems are 
dominated by the same professional point of view 
and display the same rich use of legal language. 

There was much more dramatic activity and en- 
tertainment at the Inns of Court during the early 
Tudor period than has generally been recognized: 
dramatic performance at the Inns had long been 
traditional by the time Gorboduc was produced by 
Sackville and Norton in 1561/2. 

325 pages. $4.06. MicA 55-761 


























DANTE’S COMMEDIA AND 
MILTON’S PARADISE LOST: 
A CONSIDERATION OF THE SIGNIFICANCE 
OF GENRE FOR SOURCE STUDIES 
AND COMPARATIVE LITERATURE 


(Publication No. 11,032) 


John Marcellus Steadman, III, Ph.D. 
Princeton University, 1949 





Both Milton’s.Paradise Lost and Dante’s Commedia 
have suffered from the nineteenth-century miscon- 
ception that both poems were relatively spontaneous 
expressions of the personalities of the authors and 
of their historical milieus rather than products of 
conscious poetic artistry. Twentieth-century ex- 
plorations of the common Christian cultural and 
theological traditions behind the two works have, in 
like manner, failed to take sufficient account of the 
extent to which literary theory influenced the poets’ 
treatment of this content. In no respect have these 
critical omissions vitiated source studies and com- 
parative criticism of the two poems more than in 
the obscuration of the generic dissimilarities which 
were almost certainly, in Milton’s opinion, the 
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outstanding points of difference between the two works 
as products of deliberate poetic craftsmanship. Pre- 
vious criticism and scholarship on the relationship 

of the Commedia to Paradise Lost, therefore, must 
be re-evaluated in the light of Milton’s awareness 
that the two works belonged to different literary 
genres. 

The primary objective of this dissertation, ac- 
cordingly, is to investigate the strong probability 
that Milton regarded Dante’s poem as a comedy and 
that therefore, despite the obvious respect for the 
Commedia which Milton demonstrated in the Com- 
monplace Book and other works, he could make only 
a limited use of its precedents in an heroic poem 
such as Paradise Lost. 

Milton’s citations of Jacopo Mazzoni and Torquato 
Tasso in the Tractate of Education as authorities on 
the laws of poetic genre make it almost certain that 
he also accepted as authoritative Mazzoni’s demon- 
strations that the Commedia should not be judged as 
an heroic poem but as a comedy, and that he paid 
serious attention to Tasso’s discussions of the requi- 
sites of the heroic genre in the planning and compo- 
sition of Paradise Lost. The second chapter of 
this dissertation attempts, therefore, by an eight- 
point analysis of the characters, action, style, mode 
of imitation, and amount of contemplative material 
in the Commedia, to show that, on the evidence of 
Mazzoni’s two defences, Dante’s poem would have 
conformed, in Milton’s opinion, to Italian Renais- 
sance conceptions of the comic genre. The third 
chapter, on the other hand, argues, on the basis of 
the same eight points, that Paradise Lost conforms 
to the requirements of the heroic poem as laid down 
by Tasso and other Renaissance critics. The fourth 
and last chapter, finally, explores some of the re- 
spects in which the recognition of Milton’s aware- 
ness of the generic differences between the two 
poems should affect future criticism and scholarship 
in this field. 

Since this study is confined almost entirely to the 
relationship between Paradise Lost and the Commedia 
as viewed from the standpoint of Italian Renaissance 
critical theory, its scope is essentially limited to re- 
search into Milton’s own conception of the poetic re- 
lationship of the two works, and does not attempt to 
ascertain the relationship of Milton’s poem to the 
Commedia as Dante originally conceived it. What 
Dante himself intended by the title Commedia, to 
what extent and in what respects the poem conforms 
to medieval conceptions of the comic genre, and 
whether or not the view of the Commedia which Mil- 
ton found in Mazzoni’s defences would have proved 
acceptable to the medieval Italian poet are considera- 
tions which seem essential to future Milton-Dante 
scholarship, but which lie outside the scope of the 
present investigation. 

176 pages. $2.20. MicA 55-762 





























THE CRITICAL PRINCIPLES AND DEVICES 
OF MAX BEERBOHM 


(Publication No. 11,360) 


David Harry Stevenson, Ph.D. 
University of Michigan, 1955 


This study seeks to discover the essential and 
distinctive qualities of the work of Max Beerbohm 
through an analysis of his critical principles and 
methods. It concludes that Beerbolim’s contribution 
to our literary culture is to be measured in terms 
of his peculiarly masterful use of the devices of in- 
direction, fantasy, and creative imitation. 

This conclusion is reached through a study of the 
principal devices named above as they are found in 
the genres and media used by Beerbohm, rather than 
by analysis of his development or by study of each 
of the many types represented in his works, such as 
the short story, the essay, and so forth. The following 
assertions, supported by evidence, are made in the 
course of the study: (1) Beerbohm’s work was pri- 
marily critical; (2) Early in his career he estab- 
lished a pattern of sometimes unscrupulous but al- 
ways witty attack, which he followed to a great extent 
for the remainder of his productive years; (3) In 
contrast to the iconoclastic attitude of his early works, 
his dramatic criticisms were based on constructive 
principles; (4) Evidence scattered throughout his 
work proves that his view of society was serious and 
basically pessimistic; (5) Beerbohm’s choice of 
critical devices was in accord with his use of crea- 
tive imitation, irony, and fantastic distortions of 
reality; (6) A relationship exists between Beerbohm’s 
early iconoclasm, his pessimism, and the audience 
toward which he directed his efforts. 

These six assertions led to the conclusion that 
the distinctive quality of Beerbohm’s creative work 
is that the spirit of humor and jest which is charac- 
teristic of it and the gravity and pessimism of his 
world view are reconciled through his successful 
use of the devices of indirection. Through the re- 
moval of the object, person, or institution criticized 
to a plane other than reality, whether through distorted 
imitation, irony, or fantastic abnegation of natural 
laws, he was able not only to disguise his criticisms 
in humor but to win the support of his reader through 
eliciting his aid in completing the intended meaning 
of the work at hand, as well. This reconciliation and 
the devices used in its achievement are the essential 
and distinctive qualities of Beerbohm’s work as a 
critic of literature and society. 

201 pages. $2.51. MicA 55-763 
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THE POEMS AND SERMONS OF JOHN DONNE: 
A STUDY OF THE PARALLELS 
AND RELATIONSHIP BETWEEN 
THE TWO FORMS OF DONNE’S ART 


(Publication No. 11,057) 


John Potts Wendell, Ph.D. 
Princeton University, 1947 


Any study of the paralleis existing between the 
poems and sermons of John Donne must inevitably 
lead to certain fundamental conclusions concerning 
both the man and his work. It is obvious, first of 
all, from such a study, that the subjects which find 
expression in the poetry recur in the prose. Interest 
in points of theological doctrine, the new science, 
scraps of the old Ptolemaic astronomy, common in- 
tellectual notions of the day: all of these, and more, 
are found side by side in the poetry as in the ser- 
mons. There are, of course, differences, resulting 
from the divergence in purpose and form between 
the two media; an allusion which is barely hinted 
at in the poems will be given expanded and lengthy 
statement in the sermons, as it reinforces a point of 
doctrine which Donne wishes to make certain that 
none of his listeners will miss. These variations, 
however, should not obscure the basic parallelism 
which exists, or the fact that the sermons represent 
merely another expression of the same mind which 
produced the poetry. 

The significance of these parallels can be per- 
ceived in various ways. In certain cases, they throw 
considerable light on the poetry of Donne and clarify 
the meaning of specific lines. One cannot, for exam- 
ple, have any clear idea of the meaning of “specular 
stone,” or “Starres by the Sunne are not inlarg’d, 
but showne,” without reference to the sermons. Else- 
where, in cases where the parallels in the sermons do 
not serve specifically to bring out new meanings in 
the poetry, they still reinforce and support accepted 
interpretations. Also, in some instances, these par- 
allels can offer valuable evidence as to the correct 
dating of particular poems. More important, how- 
ever, is the way in which the recurrence of the same 
material in widely separated poems and sermons 
emphasizes the extraordinarily retentive quality of 


Donne’s mind, while the parallels noted between the 
two forms also explain, at least in part, that sense 
of a deeper meaning, which every reader of his 
poetry has felt, the awareness of vast areas of ex- 
perience which lie behind the poetry and are merely 
hinted at. For a comparison of the poetry and prose 
makes it apparent that the thoughts which he poured 
forth at such length in the sermons were in his mind 
as he composed the poetry, and hence the compres- 
sion required to force these thoughts within the limita- 
tions of the verse form inevitably gives the sense of 
wider horizons beyond the immediate words. Fur- 
thermore, the logical thought and construction of the 
sermons serve to emphasize the peculiarly intellec- 
tual and argumentative quality of Donne’s verse. 

The greatest service, however, which a parallel 
study of the poems and sermons of Donne can ren- 
der lies in demonstrating conclusively the fundamen- 
tal consistency of his mind. It becomes evident, as 
such a study progresses, that there was no real break 
in Donne’s life; the thoughts, ideas and images of the 
poems reappear time and again in the sermons, until 
the conclusion must be drawn that for Donne the 
early years were all-important, that the ideas, emo- 
tions and habits of thought of his youth were those of 
his later life, and that while his end, his aim, his 
purpose in life shifted, the man himself remained un- 
changed. Such a study effectively disproves the con- 
tention of those critics who hold that at some time 
in Donne’s life a magical transformation occurred; 
on the basis of the evidence at hand there is no 
justification for such a deduction. 

Finally, a comparative study of the poems and 
sermons makes it obvious that Donne is equally a 
poet in both; in the sermons, his immense poetic 
talent, though employed in a different medium, is 
undimmed. In certain of his great passages he is 
unsurpassed in English literature, and he rises to 
the greatest heights as he contemplates the mysteries 
of life, death and immortality. Like the poems, there- 
fore, the sermons are an expression of the same 
great poetic mind: both throw light on the complex 
personality of John Donne, and a knowledge of both 
is essential for a true understanding of the man who 
was one of the greatest of the Elizabethans. 
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A QUALITATIVE ANALYSIS OF 
THE CRITICISM OF BEST SELLERS 
A STUDY OF THE REVIEWS AND REVIEWERS 
OF BEST SELLING BOOKS 
FROM 1944 TO 1953 


(Publication No. 11,248) 


Martha Terosse Boaz, Ph.D. 
University of Michigan, 1955 


The purpose of this study is to evaluate the qual- 
ity of the book reviewing of best sellers from 1944 to 
1953. An effort has been made to determine whether 
or not reviewing is a form of ballyhoo or advertise- 
ment, which might have been a major factor in 
accounting for the popularity of these best sellers. 

The method followed has been (1) to give a factual 
account of the best selling books from 1944 to 1953; 
this includes a year by year listing of the ten best 
selling books from 1944 to 1953 in the fields of fic- 
tion and non-fiction, a total of twenty titles for each 
year, with some information about the sales figures 
and popularity; (2) to discuss some principles and 
criteria of book reviewing and to set up certain spe- 
cific criteria for evaluating the book reviews within 
this study; (3) to analyze, by these criteria, the re- 
views of best-selling fiction and non-fiction books 
from 1944 to 1953; and (4) to formulate conclusions 
regarding these reviews. 

The qualifications of the book reviewers, of the 
titles under consideration, were investigated. It 
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was evident that reviewers were more critical than 
merely reportorial in their writing; it was found 
that most of the critics were well qualified for book 
reviewing by preparation, experience, interest, and 
ability and, for the most part, they exhibited an 
average, or better than average, knowledge of the 
theory of criticism. 

Significant factors were noted about the review 
publications, containing the reviews studied. The 
analysis of the reviewing media revealed that cer- 
tain periodicals, in their signed book reviews and 
in their concentration of attention on book reviewing, 
have manifested a desire and a capacity to subject 
current best sellers, since 1944, to a thorough and 
effective criticism. 

Generally speaking, the reviews indicate book 
reviewing rather than literary criticism. Most of 
them, however, stand well as book reviews and meet 
standards, as they have been set up in this study, 
for reviewing. They display good literary form; 
they are authoritative in treatment; they show con- 
sidered comparison with other books; and they are 
comprehensive in coverage. 

The conclusions drawn are (1) the book reviewing 
of best sellers from 1944 to 1953 indicates, on the 
whole, a judiciousness that has considered both the 
merits and the demerits of the best sellers of the 
period; (2) the book reviewing of this time-span 
provides a fairly satisfactory criticism for the 


average American reading public. 
344 pages. $4.30. MicA 55-765 
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CONFIGURATIONAL CHARACTERIZATIONS 
OF COMMUTATIVITY IN PROJECTIVE SPACES 


(Publication No, 11,236) 


Mohammad Wassel Al-Dhahir, Ph.D. 
University of Michigan, 1955 


The study of algebraic identities by configu- 
rational propositions was started by Hilbert’s charac- 
terization of the commutativity of multiplication by 
the two-dimensional proposition of Pappus. H. F. 
Baker and K. Reidemeister have extended Hilbert’s 
result to three dimensions where the “Eight Lines” 
theorem and the theorem of Mobius are proved to be 
two characterizations of commutativity. The prob- 
lem of generalizing these configurational character- 
izations to higher spaces is dealt with in this disser- 
tation. 

The notion of “geometrical equivalence” is intro- 
duced to obtain the Pappus class of configurations 
corresponding to the Pappus class of propositions. 
This class is generalized to higher dimensions in two 
different ways. One way is proved to be an n-dimen- 
sional characterization of the commutativity of multi- 
plication; the other way was of value only in three, 
four and five dimensions and it is also proved to 
characterize the commutativity of these spaces. 

Again the concept of geometrical equivalence is 
applied to some configurations corresponding to 
three-dimensional propositions equivalent to that of 
Mobius and consequently the MObius class of con- 
figurations is obtained in correspondence with the 
MObius class of propositions; minor forms of the 
class are discussed. Then this class is extended ton 
dimensions and the extension is shown to be a char- 
acterization of the commutativity of multiplication. 
The Pappus and the Mobius classes are unified by 
specializing each into the other. 

Two transformational characterizations of the 
commutativity of multiplication are obtained by con- 
figurational means, and the “Steinitz group” gener- 
ated by null polarities is extended to general po- 
larities. 101 pages. $1.26. MicA 55-766 


THE LOCAL BETTI NUMBERS 
IN TOPOLOGICAL PRODUCT SPACES 


(Publication No. 11,253) 


Thomas Roy Brahana, Ph.D. 
University of Michigan, 1955 


The purpose of this paper is to establish relations 
among local invariants of spaces and their topologi- 
cal products. The local invariants referred to are 
the local Betti numbers, and the related concept local 
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co-connectedness in dimension r. These two notions 
are of fundamental importance in defining generalized 
manifolds, and it is a consequence of the main theo- 
rems of this work that the topological products of 
spaces which are generalized manifolds and satisfy 
certain mild conditions, are generalized manifolds. 

The notion of topological product space has been 
dominant in the structure theory of spaces from its 
inception. A combinatorial product was the subject of 
the works of Kunneth in 1923 and 1924. Since that 
time the Cech homology theory has provided a method 
for attatching combinatorial invariants to topological 
spaces, and the direct limit procedure has provided 
a method of associating combinatorial invariants with 
a point, the so called local invariants. By applying 
the Kunneth formula (extended suitably to the relative 
homology) to the individual complexes which appear 
in the definition of the local Betti numbers, it is pos- 
sible to obtain the analogue of the Kunneth formula for 
local Betti numbers. The problem is complicated by 
the fact that the nerve complexes associated with 
topological product spaces are different from the 
products (as complexes) of the nerves of the spaces. 
It is shown that these different complexes give rise to 
the same invariants. Thus the local combinatorial 
properties of topological product spaces may be de- 
duced from a knowledge of the spaces forming the 
product. 

The notation has been established to make use of 
the contemporary methods of algebraic topology, that 
is to say, exact Sequences, categories and functors. 
Use has been made of recent publications to establish 
certain lemmas in the development. 

In conclusion, brief mention is made of auxiliary 
consequences of the main theorem. It follows that a 
fibre bundle whose base space and fibre are general- 
ized manifolds and subject to the conditions alluded to 
above in the case of topological products, is a gener- 
alized manifold, and conversely, if the bundle space 
is a generalized manifold, the base and fibre must be 
also. An application to topological dimension theory 
is furnished. 51 pages. $1.00. MicA 55-767 


TOPICS IN THE THEORY OF GROUP CHARACTERS 
(Publication No. 11,275) 


Walter Feit, Ph.D. 
University of Michigan, 1955 


Two separate problems are treated in this disser- 
tation. The reason for including them both in one 
piece of work is that the methods used are very simi- 
lar, in both cases they lean heavily on the well known 
theorem of R. Brauer on the characterization of 
characters. 
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The first problem is a question in the theory of 
modular characters. If B is a p-block of defect d, 
then it has been conjectured that the number of char- 
acters in B is at most pd. R. Brauer has proved this 
result for d = 0, 1, or 2. He has furthermore shown 
that the number of characters in B is always bounded 


d(d+1) 
by p 2 ’ 


tation; it is here shown that the number of characters 


. This bound is improved in this disser- 


2d 
in B cannot exceed [eS | + 1, where [a] denotes the 


greatest integer less than or equal to a. 

The second problem treated here is a question on 
the structure theory of groups. Suppose that 9 is a 
group of order g = mq, with (m,q)=1. Let 2 denote 
the set of all elements in 9 whose order divides m. 
In 1907 G. Frobenius proved that the number of ele- 
ments in M is divisible by m; he furthermore con- 
jectured that if 2? contains exactly m elements, then 
M is anormal subgroup of 3 . Frobenius was un- 
able to prove his conjecture, but he proved that ® is 
a normal subgroup under the additional hypotheses 
that Q contains a subgroup 4 of order q which is its 
own normalizer, and which is disjoint from all its 
conjugates. In this dissertation the theorem is 
proved without the hypothesis that OL is its own 
normalizer. 

The important thing is not so much that a more 
general theorem is proved, but the fact that a very 
different method of proof is used. Frobenius’ origi- 
nal proof was very ingenious, and consequently al- 
most impossible to generalize. The methods used 
here might lead to a better understanding of the 
theorem, and possibly might be extendable to a proof 
of the full conjecture. 

56 pages. $1.00. MicA 55-768 


THE CRITICAL POINTS OF REAL FUNCTIONS 
DEFINED ON 2-MANIFOLDS 


(Publication No. 11,278) 


William Cassidy Fox, Ph.D. 
University of Michigan, 1955 


Let M be the interior of a 2-manifold with bound- 
ary J. A real function f defined on M U J is Peano- 
interior if f is continuous, interior on M, and every 
level curve is locally connected in M. Peano-interior 
functions are characterized as those real continuous 
functions such that, for each interior point p, the 
level curve containing p meets a topological disk in 
an even number of spokes radiating from p which 
separate the disk into sectors half of which bear 
functional values less than f(p). The number, 2m, of 
spokes is the order of p and m - 1 is the multiplicity 
of p. This characterization shows that every pseudo- 
harmonic function is Peano-interior. An example is 
given of a Peano-interior function which is not 
pseudo-harmonic., 

The Peano-interior function f is canonical if each 
boundary curve of M is a component of a level curve. 


When M is metric, conditions concerning the way the 
level curves separate each boundary curve are stated 
which imply that the given Peano-interior function can 
be extended to a larger 2-minifold to be canonical. 

When M is compact and orientable another condi- 
tion, amounting to the assumption that each boundary 
point is of finite order in its level curve, is imposed. 
This results in the derivation from the boundary 
values of a constant which is shown to equal the first 
Betti number of M U J minus the sum of the critical 
point multiplicities of f in M. When f is canonical on 
M U J, the constant is equal to one. This fact gener- 
alizes results obtained for plane domains by Walsh, 
concerning harmonic functions, and by Morse, con- 
cerning pseudo-harmonic functions. 

The value of this constant can be determined in a 
variety of ways from different sets of boundary points, 
no one of which seems to play the role of a set of crit- 
ical points to the exclusion of the others. In this con- 
nection an example is given of a Peano-interior func- 
tion with two Peano-interior extensions. One of these 
extensions has a critical point p on the original 
boundary. However, that same point p is a regular 
point of the other extension. 

86 pages. $1.08. MicA 55-769 


SOLUTIONS OF FINITE TWO-PERSON GAMES 
(Publication No. 10,903) 


David Gale, Ph.D. 
Princeton University, 1949 


In “The Theory of Games and Economic Behavior,” 
von Neumann and Morganstern have defined the gen- 
eral two-person zero-sum game and the concepts of 
optimal strategy and value of a game. The main theo- 
rem of the subject states that every two-person zero- 
sum game with a finite number of strategies has a 
value and that there exist optimal strategies for both 
players. It was observed by the authors that the opti- 
mal strategies need not be unique and some attempt 
was made by them to classify all sets of optimal 
strategies for the case on a two by two game (two 
pure strategies for each player). Further investi- 
gations into the nature of the sets of optimal strate- 
gies were pursued by Kaplansky who obtained some 
results for particular cases. In this paper we givea 
complete classification of the solutions (sets of opti- 
mal strategies) for an arbitrary m by n game in the 
following sense. 

1. Necessary and sufficient conditions are obtained 
for sets of mixed strategies to be solutions of some m 
by n game. 

2. Necessary and sufficient conditions are obtained 
for an m by n game to have a given pair of sets as its 
solution. 

Since the sets of solutions turn out to be convex 
polyhedra, it is natural to give the classification in 
terms of geometric quantities such as the dimension 
and number of faces of the polyhedra. The principal 
tool used in obtaining the results is therefore the 
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Riemann-Roch Theorem, The results on deficiencies 


theory of polyhedra or more precisely of polyhedral 
which are proved as preliminary to the proof of the 


cones, which is developed systematically in section 2 


of the paper. These general results are then applied 
in the later sections to obtain the classification. 
33 pages. $1.00. MicA 55-770 


COMPLETELY MONOTONIC FUNCTIONS 
OF SEVERAL VARIABLES 


(Publication No. 10,905) 


Walter Mossman Gilbert, Ph.D. 
Princeton University, 1951 


Completely monotonic functions of several vari- 
ables are defined as functions for which all differ- 
ences of even order are positive and all differences 
of odd order are negative within a given region. A 
function completely monotonic on a closed region is 
also required to be continuous on the boundary. It is 
shown that functions completely monotonic on closed 
octants may be represented there by multiple 
Laplace-Stieltjes integrals with monotonic determin- 
ing functions, and similarly for functions defined on 
certain polyhedral cones, where the differences are 
taken parallel to the edges of the cone. This isa 
generalization of the so-called Hausdorff-Bernstein- 
Widder theorem for one variable. If a function is 
completely monotonic on each of several intersecting 
cones, then one representation will suffice for all of 
them, and this representation may be used to extend 
the function to the convex closure of the set of cones. 
The integrals representing completely monotonic 
functions may be inverted by a formula which is a 
generalization of a one variable method of J. Dubour- 
dieu and W. Feller. 33 pages. $1.00. MicA 55-771 


ON THE THEORY OF ALGEBRAIC SURFACES 
(Publication No. 10,907) 


Oscar Goldman, Ph.D. 
Princeton University, 1948 


The first chapter reviews the notions of general 
algebraic geometry which are used in the sequel. No 
proofs are given, references to the literature are in- 
dicated wherever the proofs are non-trivial. 

In Chapter II the notions associated to the concept 
of “cycle” are introduced and examined in detail. 
Here is introduced one of the most important tools of 
the theory, the “trace” of a cycle on a curve, which 
enables us to reduce certain problems on surfaces to 
corresponding problems on curves. 

Chapter III is concerned with the double differ- 
entials on a surface. We use these objects in place 
of the adjoint surfaces of the classical theory. The 
“virtual genus” is defined and its properties investi- 
gated, 

The fourth chapter contains a proof of the 


Riemann-Roch Theorem are of interest in them- 
selves. 

In the fifth and last chapter the birational invari- 
ance of the preceding theory is proved. 

A short appendix contains an application of the 
preceding results to the special case of the projective 
plane. 85 pages. $1.06. MicA 55-772 


THE ESTIMATION OF POPULATION SIZE USING 
SEQUENTIAL SAMPLING TAGGING METHODS 


(Publication No. 10,908) 


Leo A. Goodman, Ph.D. 
Princeton University, 1950 


The problem considered is that of estimating the 
number of elements in a population utilizing sequential 
sampling tagging methods. That is, on the basis of 
results obtained by drawing a random sample of ele- 
ments from a population, marking those drawn ele- 
ments, replacing the first sample and drawing a sec- 
ond sample, observing and marking those drawn 
elements, replacing the second sample and drawing a 
third, ..., halting sampling when the preceding sam- 
ple results so prescribe in some sense, and also 
using any knowledge of the size of subclasses in the 
population when it is available, we wish to estimate 
the size of the population. 

This general problem applies to different kinds of 
census problems, ecological problems, and arche- 
ological problems. 

The cases where differentiated taggings and non- 
differentiated taggings, subdivided populations and 
populations not divided into recognizable classes are 
all discussed simultaneously. 

The sequential sampling tagging procedure 
(s.s.t.p.) where sampling ceases when at least L 
tagged elements have reappeared is considered in 
some detail. It is proved that among a non- 
denumerable family of unbiased estimators of popu- 
lation size N, there exists one whose variance is 
minimum for all values of N. The minimum variance 
unbiased estimator of N is explicitly given as the 
quotient of two determinants and in special cases this 
quotient is greatly simplified so as to make unneces- 
sary the evaluation of the determinants. 

The s.s.t.p. is then considered when the population 
sizes are large and asymptotic minimum variance un- 
biased estimators are obtained. The variances of the 
estimators are calculated and then standard errors 
for the asymptotic minimum variance unbiased esti- 
mators are given. 

When the population size N is large, we also see 
that approximate confidence intervals for N may be 
obtained as well as the approximate fiducial distri- 
bution of N. We also may test hypotheses concerning 
the value of N by using the s.s.t.p. 

We have compared the s.s.t.p. with (a) the s.s.t.p. 
when performed independently more than once, (b) the 
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case where a fixed number of samples is drawn, 
tagged, and replaced, and (c) the case where we tag 
the elements in the first sample, replace them and 
then draw and replace elements one at a time until we 
have obtained L tagged elements. For estimating 
population size the s.s.t.p. seems to be best. 

78 pages. $1.00. MicA 55-773 


NON- LINEAR TRANSFORMATIONS IN 
WIENER SPACE OF THE FORM 


y(t) = x(t) + q[t; x(t,), 
(Publication No. 11,088) 


John Edward Hafstrom, Ph.D. 
University of Minnesota, 1954 


This paper considers a Wiener space transfor- 

mation, T, of the form Tx(t) = x(t) + q[t;x], ¥={x(t,), 
. ., X(t,)}, and studies the effect of the transfor- 

mation on Wiener measurable sets. Specifically, the 
transformation of a Wiener integral is carried out 
and a necessary and sufficient condition on the trans- 
fcrmation is deduced which, if satisfied, guarantees 
that the measure of all Wiener measurable sets is 
preserved. 

The point of departure for this paper is the 
Cameron-Martin translation theorem in which a 
Wiener integral is transformed by a translation y(t) 


t 
= x(t) + f p(s)ds, where p(s) is a function of B.V. on 


0 £s£1. The principal accomplishment of this paper 
is the proof of the following theorem which general- 
izes the Cameron-Martin theorem: Let the fixed 
points 0<t< tx <ty{l1 be given. Let p/t;t] be 
of B.V. in t on O0¢t£1 for each & in E (N-dimensional 
Euclidean space), let p[1;i] and var p[t;u] be 

$t£1 
bounded whenever UW is ccatahned tn a finite interval, 


and let q[t;u] = f p[s;ujds. Assume also that each 
qu; [tj;tf] exists and is continuous throughout Ejn, 
(i,j=1,2, , N), and assume that J(i) = det 

(0 ¢;/Ou;) is non-vanishing on Ey, where ¢; (i) = u; 
+ q{ti;t], (i = 1,2, , N). Then, if Vi = 9j (i), 

(i = 1,2, , N), is a one-to-one transformation of 
En onto En and F(y) is a Wiener measurable func- 
tional on C, F {x{-) + q[(-);%]} is Wiener measurable 
and 


LFW) dyy = f Fiat) 
+ al (-)3%]} |J(®)| exp{-2 fp [t;x] dx(t) 
- f (p [t;&] )’dt} dx 
in the sense that both integrals exist and are equal if 


either one of them exists. — 
The theorem is proved by first proving two spe- 







































































cial cases called lemma 1. and lemma 2. In lemma l. 


it is assumed that p/t;@] is a step function in t with 
jumps at the fixed points 0 <t’< t*,< < thysl for 
all it and that F(y) = f*| y(t1),y(t’), y(tp)}, 


where 0<t} < ti< <tp = 1 are fixed points and 
{*(u,,u,, ..., Up) is bounded and continuous on Ep. 
In lemma 2. p[t;if] is subject to the same restrictions 
as in lemma 1. but F(y) is assumed to be bounded and 
continuous in the uniform topology throughout C. 
Case 1. of the theorem is then proved by virtue of 
lemma 2. under the assumption that F(y) is bounded 
and continuous in the uniform topology, where F(y) 
= 0 whenever'|| y(t)! 2B. The proof of the theorem 
then proceeds by standard technique where it is as- 
sumed, in succession, that F(y) is the characteristic 
functional of an interval, the characteristic func- 
tional of an open set, the characteristic functional of 
the limiting set of a monotone decreasing sequence of 
open sets, the characteristic functional of a null set, 
the characteristic functional of a measurable set, a 
simple functional, a non-negative measurable func- 
tional, and, finally, a general measurable functional. 
Following the proof of the theorem three corol- 
laries are proved in which the author speaks of a 
Wiener space transformation, T, which satisfies the 
hypotheses of the theorem; by this he means that the 
transformation T is induced by a transformation 
y= uj+ aq{ti;if], (i = 1,2, ...,N), which satisfies the 
hypotheses of the theorem. The three corollaries 
are as follows: 
Corollary 1. If T is a Wiener space transformation 





satisfying the hypotheses of the theorem and I!" is any 
Wiener- measurable set, then T is a one-to-one trans- 
formation of C onto C and T~ J’ is measurable. 
Corollary 2. If T is a Wiener space transformation 





satisfying the hypotheses of the theorem and [" is any 
Wiener-measurable set, then T J‘ is measurable and 
its measure is given by the formula 


myA TT) = . |H%) | exp{-2 f p [t;€] dx(t) 


1 
- J (p[t:%])"athayx. 
Corollary 3. If T is a Wiener space transformation 





satisfying the hypotheses of the theorem, then, in 
order that m,{T/°) = m,f{I.) for all measurable 
sets I’, itis necessary and sufficient that 


|#)| = exp {2 { p[tik]dx{t) +f (p [tsk] )*at} 


for almost all xeC. 

Two transformations vj = uj + q[t;;u], 
(i=1,2,...,N), which satisfy the hypotheses of the 
theorem are discussed and these transformations 
serve to illustrate that the hypotheses of the theorem 
are not unduly restrictive, there being large classes 
of functions p/t;G] which induce such transformations. 
By use of Corollary 3. two functions p[t;t] are de- 
rived which induce measure preserving Wiener space 
transformations and, as a final example, the theo- 
rem is applied to the evaluation of the Wiener integral 


fexp { {pits dx{t)}d,x, where t, is fixed, 0<t,$1. 


55 pages. $1.00. MicA 55-774 
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HOMOGENEOUS AND COMPLEX MANIFOLDS 
(Publication No. 10,918) 


Newton Seymour Hawley, Jr., Ph.D. 
Princeton University, 1949 


Abstract not available. 
55 pages. $1.00. MicA 55-775 


ON STATIONARY STOCHASTIC PROCESSES 
(Publication No. 10,925) 


Gilbert Agnew Hunt, Jr., Ph.D. 
Princeton University, 1948 


Both parts of this paper deal with stationary sto- 
chastic processes. In Part I, which was suggested by 
Professor Bochner’s paper [2];" the process is con- 
sidered not as a curve in Hilbert space H but as a 
linear mapping into H of a class F of functions de- 
fined on an Abelian group. Our principal result is the 
spectral representation of T when F is the class of 
square integrable functions. 

In Part II we study the integral 


Z(t) = ff “edt axa), 


assuming that X(A) is a random function whose incre- 
ments are independent. Paley and Zygmund, in their 
investigation [7]* of the Fourier series 


Y(t) = tc, e 


in which the signs of the coefficients are chosen at 
random, have shown that the random choice almost 
always entails a much smoother behavior of Y(t) than 
would be expected from the theory of a single Fourier 
series, We have been able to extend their proofs to 
include the integral; in particular we find a condition 
which ensures that Z(t) is almost always a continuous 
function. 92 pages. $1.15. MicA 55-776 


*Notes [2] and[7] refer to bibliographical data in 
thesis. 


ROOT NUMBERS AND CLASS GROUP RELATIONS 
IN CYCLOTOMIC FIELDS 


(Publication No. 10,956) 


Robert Earl MacKenzie, Ph.D. 
Princeton University, 1950 


In this thesis, the relations between the ideal 
classes of a cyclotomic field are derived in a more 
modern way. These relations had been found before 
by Eisenstein, Jacobi, and Hilbert, but only in the 
case of the field of p-th roots of unity (p a prime). 
This is generalized to the case of an arbitrary cyclo- 
tomic field. The interdependence of the various re- 


lations are discussed. 
26 pages. $1.00. MicA 55-777 


PROJECTION OPERATORS 
AND PARTIAL DIFFERENTIAL EQUATIONS 


(Publication No. 10,958) 


John McCarthy, Ph.D. 
Princeton University, 1951 


This paper develops a method for approximating 
solutions of differential equations which is based on 
the fact that the space of solutions of a differential 
equation can be regarded as the intersection of spaces 
with simpler properties. 

In section 1 the general method is outlined and a 
necessary theorem about Hilbert space is proved. 

In section 2 the method is applied to systems of 
first order linear partial differential equations of the 
form 


ai (Sti = 0 (j= 1... 5). 


In this case, the space of gradients of solutions may 
be regarded as the intersection of the space M, of 
gradient vector fields o with the space Mz of vec- 
tor fields satisfying the relation a*(,) (x)f,(x) = 0. 

In section 3 the method is applied to the Dirichlet 
problem for self-adjoint elliptic partial differential 
equations. 

In an appendix we prove that for certain regions G 
of n dimensional Euclidean space there exist con- 


stants Kc such that 
-™\2 2 
Jo. — )"dS < Kc ‘. (vy f)"dv. 


where f is the average of f(x) over OG. 
28 pages. $1.00. MicA 55-778 


REDUCTION OF AN ALGEBRAIC FUNCTION FIELD 
MODULO A PRIME IN THE CONSTANT FIELD 


(Publication No. 10,980) 


Evar Dare Nering, Ph.D. 
Princeton University, 1948 


The first chapter defines the notion of a ring- 
valuation and gives some of its elementary properties. 

The second chapter develops the extension theory 
for ring-valuations as based on the extension theory 
for valuations. 

The third chapter axiomatically develops the re- 
lation between the theory of divisors of ring- 
valuations and the theory of ideals in these rings. 
Also given is the extension and norm properties for 
these divisors. 

The fourth chapter shows that the objects under 
discussion satisfy the axioms of Chapter II. 

The fifth chapter by means of linear mappings 
gives the relations between the differentials of the 
ring and the complementary modules and the conduc- 
tor. The differentials through the Riemann- Roch 
Theorem involve the genera of the objects considered. 
The complementary modules and the conductor are 
the tools used to solve the main problems. 
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The sixth chapter contains the solution of the main 
problem, which is to give an equality relation be- 
tween the genus of an algebraic function field K and 
the genera of the residue class fields of K modulo the 
extensions of a given discrete valuation of the con- 
stant field of K. 71 pages. $1.00. MicA 55-779 


LOCALIZED STATES FOR ELEMENTARY SYSTEMS 
(Publication No. 10,984) 


Theodore Duddell Newton, Ph.D. 
Princeton University, 1949 


Elementary systems are those quantum mechani- 
cal systems whose manifold of states provides an 
irreducible representation space for the inhomo- 
geneous Lorentz group. A single elementary parti- 
cle, free from all fields, provides one example of an 
elementary system, but systems possessing struc- 
ture may also be elementary if all states can be 
formed from any one by relativistic transformations 
and superposition. Realizations for all elementary 
systems have been provided by Bargmann and 
Wigner.’ 

The concept of position should have meaning for 
elementary systems. This concept is here examined 
by means of certain properties of invariance which 
should be possessed by elementary systems localized 
at a point. These properties may be formulated as 
four conditions, stated below, to be satisfied by lo- 
calized functions. 


The wave functions which describe an 
elementary system localized at a point, 
at a given time, form a linear manifold. 


The linear manifold of functions localized at the 
Spatial origin at time zero may be called S,. The 
manifold localized at any other point may be obtained 
from S, by a translation of coordinates. Stated for S, 
the other conditions are: 


S, is closed under spatial rotations and 
reflections and under time reversal. 


Any function of S, becomes, after any 
space-like displacement, orthogonal to 
all undisplaced functions of S,. 


All the infinitesimal operators of the 
homogeneous Lorentz group are appli- 
cable to functions of Sp. IV 


It is found that these requirements can be satis- 
fied for all systems of positive energy and positive 
mass, and for systems of zero mass, if the spin is 
0 or 1/2. There is always one linear manifold S» of 
peculiar merit, except in the case of zero mass, 
spin 1/2, for which there are two manifolds between 
which this theory can make no choice. 

Localized functions are found to belong to the con- 
tinuous spectrum (i.e., they are not normalizable) of 
an hermitian position operator which is determined. 
It may be applied to any wave function of an 


elementary system, having positive energy and ap- 
propriate mass, and spin. The operator automati- 
cally preserves the sign of the energy. 

Localized functions and position operators for 
systems of negative energy and the same range of 
mass and spin are written down. 

The position operators found satisfy the standard 
commutation relations with the operators of mo- 
mentum and angular momentum. They do not form 
part of any simple covariant quantity. 

In an appendix there is a reexamination of the 
treatment of the deSitter group given by L. H. 
Thomas.” 


1, V. Bargmann and E. P. Wigner. 
Proc, Nat. Acad. Sci., 34, p. 211 (1948) 
2. L.H. Thomas. Ann. of Math. 42, p. 113 (1941) 


129 pages. $1.61. MicA 55-780 


THE THEORY OF UNITS 
OF QUADRATIC AND HERMITIAN FORMS 


(Publication No. 10,999) 


Kollagunta G. Ramanathan, Ph.D. 
Princeton University, 1951 


In these following pages we lay the foundations for 
the analytic theory of indefinite quadratic or hermit- 
ian forms over arbitrary algebraic Number fields K, 
of finite degree over the field of rationals. If y is an 
indefinite symmetric integral matrix in K and ¢' y € 
= a is a representation of an integer aeK then with ¢, 
uw ¢ is also a solution where Ww is a unimodular 
matrix in K such that Uy =y When the number 
of these WU , called the units of y, is infinite it be- 
comes necessary to define in an invariant way what we 
mean by “number of representations.” To this end it 
is proposed to study the structure of the group J (y) 
of units. 

Chapter 1 develops the nature of the types of 
homogeneous spaces associated with quadratic forms. 
These spaces are defined in terms of the total group 
of linear transformations leaving the quadratic form 
invariant. It turns out that these spaces can be para- 
metrised by means of real parameters whose domain 
is a bounded subspace of a Euclidean space of di- 
mensions M depending on the signature of the form. 

Chapter 2 is concerned with the reduction theory 
of Humbert and the group of units of a quadratic 
form. It is shown that this group is finite if and only 
if y is so called ‘totally definite’ or K has only one 
infinite prime spot and y is binary decomposable. We 
show how this unit group acts in the coset space of 
Chapter 1. 

In Chapter 3 we construct for this unit group a 
measurable fundamental domain in F which has two 
important properties 1) it has a finite number of 
neighbours and 2) it has, except in trivial cases, 
finite measure. The first property shows that I (vy) 
has a finite number of generators. The compactness 
or otherwise of F is related to the representability 
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of Zero and we show examples of compact fundamen- 
tal sets. 
Chapter 4 generalises all these results to hermit- 


ian forms over arbitrary fields. 
68 pages. $1.00. MicA 55-781 


GENERALIZATIONS OF SOME 
CLASSIC THEOREMS TO THE CASE OF 
FUNCTIONS OF SEVERAL VARIABLES 


(Publication No. 11,001) 


Harry Ernest Rauch, Ph.D. 
Princeton University, 1947 


Abstract not available. 
39 pages. $1.00. MicA 55-782 


THE DIRICHLET PROBLEM IN THE LARGE 
(Publication No. 11,017) 


Joseph Harold Sampson, Jr., Ph.D. 
Princeton University, 1951 


In this dissertation a general method for the con- 
struction of Green’s functions corresponding to given 
elliptic differential expressions is developed for the 
case of Euclidean space. The principle interest of 
the method lies in its more or less direct extension 
to fields on arbitrary Riemannian spaces with bound- 


ary, to metrically complete spaces, and to elliptic 
equations of higher order than the second. These 
generalisations will be dealt with later. The method 
is essentially a modification of the theory developed 
by Hilbert for elliptic equations defined on the 


sphere. 32 pages. $1.00. MicA 55-783 


ON THE ITERATES OF ARITHMETIC FUNCTIONS 
(Publication No. 11,026) 


Harold Nathaniel Shapiro, Ph.D. 
Princeton University, 1947 


Abstract not available. 
77 pages. $1.00. MicA 55-784 


TESTING COMPOUND SYMMETRY IN 
A NORMAL MULTIVARIATE DISTRIBUTION 


(Publication No. 11,048) 


David Freeman Votaw, Jr., Ph.D. 
Princeton University, 1947 


In the paper sample criteria, obtained by the 
likelihood-ratio method, are developed for testing 
hypotheses of compound symmetry in a normal multi- 
variate distribution. The moments and distributions 
of each criterion are obtained, given that the corre- 
sponding null hypothesis is true. It is shown that 
each criterion has the distribution of a product of in- 


dependent beta variates, if the corresponding null 
hypothesis is true. 

Compound symmetry of a t-variate distribution 
(t= 1, 2, 3, ...) may be described as follows. Sup- 
pose the t variates are divided into mutually ex- 
clusive subsets and the subsets are ordered so that 
the first b (0 <b<t) contain one variate each, the next 
subset contains n, variates, the next contains n, vari- 
ates, ..., and the last contains n}, variates (b + Xn,, 
= t; the number of subsets is b + h=q, say). Let 
(15, n,, n,, ..., np) denote this division of the t vari- 
ates. The distribution is said to be compound sym- 
metric for the division (1, n,, ..., m,) if it is in- 
variant over all permutations of the variates within 
subsets. The distribution is completely symmetric if 
it is invariant over all permutations of the variates. 
Testing hypotheses of compound symmetry in a nor- 
mal multivariate distribution can be of use, for ex- 
ample, in studying interchangeability of psychological 
examinations. 

The particular hypotheses studied in this paper 
are Stated below. A test of any of the first three is 
based on a random sample from a normal t-variate 
distribution. A test of any of the last three is based 
on k random samples from k normal t-variate dis- 
tributions, respectively. In the statement of any of 
the hypotheses it is assumed that there is a pre- 
assigned division (15, n,, ..., m,) of the t variates. 

(1) The hypothesis that the distribution is in- 
variant over all permutations of the variates 
within subsets. 

(2) The hypothesis that the variance-covariance 
matrix of the population is invariant over all 
permutations of the variates, regardless of 
values of the means. 

(8) The hypothesis that the distribution is in- 
variant over all permutations of the variates 
within subsets, given that (2) is true. 

(4) The hypothesis that k normal distributions are 
the same given that they all satisfy (1) for a 
particular division of the t variates into sub- 
sets. 

(5) The hypothesis that the k variance-covariance 
matrices associated with k normal t-variate 
distributions are the same given that the dis- 
tributions all satisfy (1) for a particular di- 
vision of the t variates into subsets. 

The hypothesis that k normal distributions are 
the same given that they all satisfy (1) for a 
particular division of the variates into sub- 
sets and that the k variance-covariance ma- 
trices associated with them are all the same. 

Any of the hypotheses can be stated purely in 
terms of the means or variance-covariance matrix 
associated with a normal multivariate distribution; 
e.g., (1) may be stated as the hypothesis that within 
each subset the means are equal, the variances are 
equal, and the covariances are equal and between any 
two subsets the covariances are equal. 

In section 3 the distribution of the criteria for (1), 
(2), (3), and (6) are given for certain special values of 
t, b, h, q, and k, and tables of 5 percent and 1 percent 
points of the criteria for (1), (2), and (3) are given 
for special values of t, b, and h. 

72 pages. $1.00. MicA 55-785 
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SOME SIGNIFICANCE TESTS FOR THE MEDIAN 
WHICH ARE VALID UNDER 
VERY GENERAL CONDITIONS 


(Publication No. 11,053) 


John Edward Walsh, Ph.D. 
Princeton University, 1947 


Order statistics are used to derive significance 
tests for the population median which are valid under 
very general conditions. These tests are approxi- 
mately as powerful as the Student t-test for small 
samples from a normal population. Also the appli- 
cation of a test requires very little computation. 
Thus the tests derived compare very favorably with 
the t-test for small samples. Asymptotic tests are 
derived under still more general conditions. Also 
generalized results are obtained for the Behrens- 
Fisher problem, quality control, slippage, the sign 
test, and situations where some of the observations 
are dependent. 113 pages. $1.41. MicA 55-786 


ON GRUNWALD’S THEOREM 
(Publication No. 11,054) 


Shianghaw Wang, Ph.D. 
Princeton University, 1949 


It was found by the author that Grunwald’s Theo- 
rem on the existence of cyclic extensions over an 
algebraic number field was not always true. The 
purpose of the dissertation is to exhibit a necessary 
and sufficient condition for the theorem to hold and 
to extend the theorem to a more general one in which 
the cyclic extension to be constructed contains a 
cyclic extension previously given. 

The me.hod used was essentially that of G. 
Whaples. The mistake in his main lemma is cor- 
rected. In order not to base the theorem on any 
analytic-number-theoretic statements, a weak form 
of the theorem on the existence of primes in a gener- 
alized arithmetic progression is deduced from the 
first inequality in class field theory. 

The main theorem is as follows: 

Let C be cyclic of degree 1™ over F, r20. LetS 


outside S. To eachpeS, there is given a cylic ex- 




















tension KP of degree \*p* "p over Fp, where l*p 


=(C2E:F,). Let s = max Sp. 
Suppose a definite isomorphism of the Galois- 








group of KP over F., into a cyclic group (oc) of order 
1™+S is given so that (KE/Fe) may be regarded as a 
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homomorphic mapping of @p into (oc). Furthermore, 
suppose a definite isomorphism of the Galois-group 
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of C over F onto (a) mod (co! ) is given so that ( a 














may be regarded as a homomorphic mapping of a onto 





(c) mod (o!* ). 
General Hypotheses: 
(a) cfc K+. 
(b) rp> 0 implies sp=s. 
(ey (SE) = (ESLER) (moa 0), 


) = ( in 
Qp 

Special Hypothesis: In the special case, the 

following condition should be fulfulled: 




















be a finite set of primes in F, containing all primes 
ramified in C, and also all evenly-even primes in the 








special case when i) 1 = 2, ii) i, icos 27/2*+!¢ F, 








iii) s= t+ 1, iv) there exist no oddly-even primes 








K?./FpP 
(d) pes “sec 27/2) 


Conclusion: Under the above conditions, there 


26) = 1, 





exists a cyclic extension K of degree 1™** over F 
such that 
(A) C CK, 
(B) the p-adic completion of K is K? for peS, 
p 
(c) (K/F) = (K4/FP). 
op i 


As applications of the theorem, the theorem that 
every simple algebra over an algebraic number field 
in cyclic and the norm theorem of Hasse-Schilling- 
Maass are proved. 28 pages. $1.00. MicA 55-787 














A DIRICHLET PRINCIPLE FOR ANALYTIC 
FUNCTIONS OF SEVERAL COMPLEX VARIABLES 


(Publication No. 11,055) 
Gerard Washnitzer, Ph.D. 
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MUSIC 


THE SACRED MUSIC OF ELZEAR GENET: 
VOLUME I: HISTORICAL AND ANALYTICAL STUDY 
VOLUME I: EDITION OF SELECTED WORKS 


(Publication No. 11,346) 


Oscar Lee Rigsby, Ph.D. 
University of Michigan, 1955 


Elzéar Genet (c. 1470-1548), called Carpentras 
after the town of his birth, was one of the most im- 
portant musical figures of the high Renaissance. 
Papal singer under Julius II, court musician to Louis 
XII, and chapel master for Leo X, he was well known 
all over Europe during his lifetime, and both his 
secular and sacred works appeared in many of the 
most famous sixteenth-century musical publications. 
In his later life he divorced himself completely from 
secular expression and prepared four large volumes 
of sacred music which he caused to be published at 
Avignon during the years from 1532 to 1537. The 
edition, of which the only complete surviving copy is 
found today in the Austrian National Library at Vi- 
enna, consists of five Masses, settings of the 
Lamentations of Jeremiah, a complete Hymn cycle, 
settings of the Magnificat in all the Tones, and eight- 
een Vesper motets. The four volumes are important 
not only for their musical content but, because of the 
amazingly progressive types employed, mark a mile- 
stone in the history of music printing. 

Although many scholars have emphasized Genet’s 
importance in the total picture of Renaissance musi- 
cal thought, no extensive survey of his music has 
been made up to now, and he and his works are still 
relatively unknown to twentieth-century audiences. It 


is the purpose, therefore, of the present study, based 
upon the monumental Avignon edition and all the other 
available sacred compositions of Genet, to reintro- 
duce this vast and valuable body of musical literature 
and contribute thus to our attempt to understand and 
recreate the true essence of Renaissance thought and 
life. 

The study is presented in two volumes. The first 
contains biographical information concerning Genet, 
a description of the Avignon edition with translations 
of the dedicatory pages (originally in Latin), a the- 
matic index of Genet’s sacret music not contained in 
the Avignon edition, and analytical discussions of the 
compositions in each of the four volumes comprising 
the edition. Also included in this volume is a detailed 
discussion of Genet’s harmonic treatment, one of the 
most striking features of his music. The concluding 
remarks in Volume I deal with the most important 
stylistic characteristics revealed in Genet’s sacred 
music and a definition of the composer’s place in the 
broad stream of Renaissance musical thought. 

Volume II contains sixteen separate compositions 
taken from the Avignon edition and transcribed into 
modern notation. These include ten Hymns, one com- 
plete Lamentation cycle, two Masses, one Magnificat, 
and two motets. Selection of these works has been 
based upon an attempt to present a composite picture 
of the various types of composition included in the 
edition, to give an adequate representation of Genet’s 
specific stylistic characteristics, and to supply music 
which in the editor’s opinion is worthy of performance 
today and could, in fact, significantly enrich our con- 
temporary musical life. 

679 pages. $8.49. MicA 55-789 


PHARMACOLOGY 


ON THE CHEMICAL DETERMINATION OF 
MORPHINE AND ITS BIOLOGICAL FATE 


(Publication No. 11,259) 


Joseph Cochin, Ph.D. 
University of Michigan, 1955 


The metabolic fate of morphine and its possible 
interrelationship with the problems of tolerance and 
physical dependence have long been a matter of great 
interest. It is the aim of this study to attempt to 
elucidate the fate of the alkaloid in the animal organ- 
ism and to investigate the changes, if any, which 
take place in the excretory pattern of morphine in the 
dog during chronic administration of the drug. 

A comprehensive survey of the literature, in- 
cluded in the first part of the dissertation, reveals 


that much of the uncertainty with regard to morphine 
metabolism stems from the use in the earlier studies 
of inadequate and insensitive methods for the esti- 
mation of the drug in biological materials. The sec- 
ond section of this dissertation is devoted to a de- 
scription of the development of a sensitive, dependable 
and practical method for the quantitative determination 
of morphine in plasma and urine. The procedure de- 
vised consists in part of esterification of morphine in 
aqueous solutions, plasma or urine with p-nitro- 
benzoyl chloride (in order to mask the phenolic group 
and make extraction into organic solvents easier), 
subsequent extraction into ethylene dichloride and de- 
termination by complexing it with bromocresol purple 
either directly or after reextraction (as was neces- 
sary with urine). 

Using this method, studies of the plasma levels and 
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urinary excretion of morphine as the free base and as 
the conjugate by non-tolerant and tolerant dogs were 
carried out. The administration of 30 mgm. per kgm. 
of morphine to non-tolerant dogs by subcutaneous or 
intravenous injection was followed by the rapid ap- 
pearance of morphine in the plasma, the latter route 
resulting in somewhat higher concentrations and 
longer duration of detectable levels. The difference 
was much more striking in the comparative levels of 
the morphine conjugate determined after hydrolysis. 
The maximum concentrations of bound drug in plasma 
after intravenous injection were three to four times 
those observed after subcutaneous administration. 
There was no detectable free morphine in the plasma, 
and very low bound morphine levels were found after 
oral administration of 30 mgm. per kgm. 

Comparisons of the free and bound morphine 
plasma concentration-time curves in tolerant and 
non-tolerang animals after administration of 30 mgm. 
per kgm. subcutaneously showed no significant differ- 
ence between the two groups of animals. 

No statistically significant differences were noted 
in the urinary excretion of either free or bound mor- 
phine in a comparison of ten experiments on seven 
non-tolerant dogs and thirty-one experiments on four 
tolerant dogs. There was, however, a greater ex- 
cretion of morphine (mainly as free base) in the feces 
of tolerant dogs. Although there seemed to be a trend 
toward greater elimination of drug in tolerant ani- 
mals when the total excretion (fecal plus urinary) was 
determined, the difference between the two groups 
was not Statistically significant. 

It can be concluded from the results obtained dur- 
ing this investigation that the changes in excretory 
pattern of morphine which do occur during chronic 
administration of the drug are not significant and do 
not account for the development of tolerance and 
physical dependence. 198 pages. $2.48. MicA 55-790 


THE GENERAL PHARMACOLOGY OF RYANODINE 
IN THE MAMMAL WITH SPECIAL REFERENCE 
TO SKELETAL MUSCLE 


(Publication No. 11,340) 


Leonard Procita, Ph.D. 
University of Michigan, 1955 


Pick and Tullius (Arch. int. Pharmacodyn, 1951) 
demonstrated that ryanodine, a purified alkaloid de- 
rived from the South American plant Ryania speciosa 
Vahl, produced an irreversible contracture or rigor 
in isolated frog striated muscle. 

Since very few agents which produce contractures 
in isolated frog muscle effect a similar result in in- 
tact mammalian striated muscle, a study of the ef- 
fect of ryanodine on this type of muscle was under- 
taken. In addition, the general pharmacological 
actions of this alkaloid in the mammal (particularly 
the dog) were investigated. These latter studies 
demonstrated that ryanodine, administered intra- 
venously or introperitoneally in small quantities, was 





highly toxic to various unanesthetized animal species, 
namely dogs, cats, rats, mice, rabbits, guinea pigs, 
bats and chickens. The lethal action was effected by 
a spastic paralysis of the muscles of respiration 
causing a fatal anoxia. In the anesthetized animal 
(cats, dogs, rats) the toxic action of ryanodine is ex- 
erted primarily on the myocardium. 

A detailed study was carried out to determine the 
action of ryanodine on the resting, and indirectly or 
directly electrically stimulated tibialis anticus muscle 
preparation of the anesthetized cat. In addition, the 
effects of various agents (atropine, d-tubocurarine, 
calcium, sodium cyanide, sodium azide, monoiodo- 
acetic acid, caffeine and protoveratrine) were studied 
on normally contracting and ryanodine-treated mus- 
cles. Ryanodine and all other drugs were injected 
into the femoral artery of the operated limb. 

1) Small intra-arterial doses (0.05 mgm.) of ryan- 
odine produce a sustained contracture in either the 
directly or indirectly electrically stimulated tibialis 
anticus muscle of the cat. The contracture does not 
occur in ryanodine-treated muscles which are at rest. 

2) The ryanodine contracture can be inhibited by 
agents which directly or indirectly diminish the 
activity of the muscle. Conversely the contracture is 
augmented by agents which directly or indirectly in- 
crease muscle activity. 

3) The ryanodine contracture can be potentiated 
by other contracture producing agents such as sodium 
azide and protoveratrine. 

4) The better-known contracture producing agents 
(caffeine, protoveratrine, sodium azide and mono- 
iodoacetic acid) do not produce contractures in mam- 
malian striated muscle as readily as they do in iso- 
lated frog muscle. This would indicate that the action 
of these agents on the two types of muscle concerned 
may not be the same. 

5) Ryanodine provides a new and useful tool for 
the study of problems concerned with muscular con- 


traction and relaxation. 
78 pages. $1.00. MicA 55-791 


THE SELECTIVITY OF 
GANGLIONIC BLOCKING AGENTS 


(Publication No. 11,343) 


Robert Charles Rathbun, Ph.D. 
University of Michigan, 1955 


The dose of ganglionic blocking agent required to 
produce a particular level of blockade varies among 
the autonomic ganglia. In vitro-in vivo comparisons 
have demonstrated that this selectivity of ganglionic 
blockade varies among the ganglionic blocking agents. 
Convincing evidence that the ganglionic blocking 
agents vary in their selectivity has not been demon- 
strated in vivo. The purpose of this work was to de- 
termine such differences in selectivity of the gang- 
lionic blocking agents could be demonstrated in vivo 
in the dog. 

The dose of ganglionic blocking agent required to 
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produce 50 per cent inhibition of the nictitating mem- 
brane to stimulation of the cervical vagosympathetic 
trunk (NMC) or cardiac slowing during stimulation of 
the vagus nerve (CVS) was compared in the same dog 
with the dose of blocking agent required to produce a 
50 per cent reduction of submaxillary gland secretion 
due to stimulation of the chorda tympani (SMS). The 
ratios CVS/SMS and NMC/SMS were found to be de- 
pendent upon body temperature and environmental 
temperature. For each group of environmental tem- 
peratures, the values for CVS/SMS and NMC/SMS 
were corrected to a body temperature of 102° F. On 
the basis of the corrected values of these ratios, 
three groups of ganglionic blocking agents with dis- 
tinct chemical differences were formed. These 
three groups, hexamethonium and pentamethonium, 
tetraethylammonium and the ethyl derivatives of the 
polymethylene-bis(trimethylammonium) series, and 
two tris(diethylaminoalkyl) amines and 1-methyl-3- 
(w-dimethylaminobutyl)piperidine have values for 
CVS/SMS of approximately 3, 3 and 1 and for NMC/ 
SMS of 3, 1, 1/4 respectively. 

The dose of ganglionic blocking agent producing 
50 per cent of the maximum blood pressure reduction 
(BPR) and of the maximum decrease in resting heart 
rate (RHR) were also compared with SMS. BPR/SMS 
and RHR/SMS could not be correlated with body tem- 
perature. Groups with distinct chemical differences 
could not be formed on the basis of the mean values 
of BPR/SMS and RHR/SMS, since the values of these 
ratios varied considerably among the groups 





established by the ratios CVS/SMS and NMC/SMS. 
Tetraethylammonium was relatively the most effec- 
tive ganglionic blocking agent studied in reducing both 
the resting heart rate and blood pressure. 

The changes in sensitivity to blockade of the vari- 
ous ganglia with body temperature varied both in de- 
gree and direction. The direction of change in sensi- 
tivity to blockade with temperature differed between 
the quaternary ammonium compounds and the tertiary 
amines for the submaxillary ganglion and the supe- 
rior cervical ganglion. The direction of change of 
NMC/SMS and CVS/SMS with temperature also dif- 
fered between the quaternary ammonium compounds 
and the tertiary amines. 

Comparative values for the muscarinic blocking 
agents demonstrated the much greater selectivity of 
these agents for the postganglionic neuro- effector 
junction as compared with the ganglionic synapse. 

Some miscellaneous observations of interest were 
made. Atropine was shown to give a brief facilitation 
of cardiac slowing due to stimulation of the vagus. 
The right stellate ganglion was found to be very re- 
sistant to blockade by hexamethonium and tetra- 
ethylammonium. With progressively increasing 
doses of ganglionic blocking agent, the response of 
the stomach to stimulation of the cervical vagus nerve 
was triphasic, increased contractions with small 
doses, decreased contractions with moderate doses, 
and increased contractions with large doses. 
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BERKELEY AND MATERIAL OBJECTS 
(Publication No. 10,883) 


Willis Frederick Doney, Jr., Ph.D. 
Princeton University, 1949 


Much of recent epistomology can be regarded as a 
commentary on Berkeley’s theory about physical ob- 
jects. Because of his important contributions to the 
philosophical problem about the external world, I 
have tried not only to give a correct interpretation of 
the arguments and conclusions reached in the Princi- 
ples, but also to criticize them and assess their value 
in the light of subsequent philosophy. Thus, my the- 
sis is both historical and critical. 

There are several mistaken interpretations of the 
Berkeleian philosophy. (1) One is that his remarks 
made in the Introduction to the Principles, where he 
attacks Locke’s theory of abstract ideas, have no 
function in his argument for idealism. I have tried to 
show that they perform an important function and that 
his theory about physical objects is closely related to 
them. (2) Another mistaken interpretation is that he 
is a solipsist or, at most, a man who believes that all 











that exists is a colony of finite spirits and their ideas. 


That there exists an omniscient God Who perceives 
the whole of what we consider to be the physical 
world is an essential tenet of his system, as is his 
agreement with the commonsense view that physical 
objects continue to exist when not perceived by human 
minds. 

(3) Recent philosophers have noticed the origins 
of phenomenalism in the Principles. They are cer- 
tainly there, but phenomenalism, I believe, is not an 
essential, and is even an inconsistent, part of Berke- 
leianism. (4) Another mistaken interpretation has 
arisen in regard to how he establishes his central 
insight that esse est percipi. The doctrine of the 
mind-dependence of ideas is not merely a verbal af- 
fair, resulting from an uncritical acceptance of the 
‘idea’ terminology, which is said to be favorable to 
his idealism. Nor is it supported by arguments from 
the relativity of sense-perception; for Berkeley ad- 
mits that they do not establish his conclusions, and 
they are empirical arguments which would be irrele- 
vant to the proof of what he takes to be a necessary 
proposition. The criticism made by many realists 
that Berkeley accepts a presentational analysis of 
sensations as ways of feeling and does not distinguish 
the act and the object of perception can be applied 








only with difficulty to the Principles, where, I believe, 


he does distinguish two aspects of perception and 
tries to show that esse est percipi is a necessary 
synthetic proposition resulting from his attack on 
false abstractions. 

The contributions which Berkeley has made to our 
philosophical heritage are, of course, many.: (1) His 





war against the scientific ‘bifurcation’ of nature is a 
notable contribution and one that serves as a constant 
warning to any who would give an epistemological 
theory about physical objects and who would attribute 
to them only those properties which are essential for 
scientific explanations. (2) His denial that valid infer- 
ences can be made about the existence of unobserva- 
ble entities has had a widespread, although, I believe, 
an unfortunate, effect on subsequent philosophy. The 
dualistic theory of matter as held in his day is rid- 
dled with inconsistencies; his arguments against its 
existence, however, do not suffice to show that mat- 
ter, distinct from perceptions of it, does not exist. 

(3) Another important contribution is his program 
that statements about material objects be translated 
into statements about the sense experiences by means 
of which they are verified. The way in which Berke- 
ley attempts to carry out this program, in terms of 
categorical statements about ideas rather than in the 
suggested phenomenalist manner, is, I believe, in 
some ways preferable to more recent attempts. 

(4) His ‘reconstruction’ of the physical world by 
means of sensible ideas is an interesting attempt to 
formulate a monistic, sense-datum theory. He at 
times realizes that an object cannot be one idea or 
sense-datum, or a few real ones, but must be a vast 
and complicated collection of ideas dependent on the 
place and conditions of perception. Many of the more 
recent problems of a world consisting of unsensed 
sensibilia can be profitably discussed, and perhaps an 








answer given, in connection with Berkeley’s view (the 
one that he should have accepted if he wished to be 
consistent with his central insights) that the physical 
world is a large, perhaps infinite, collection of ideas 
perceived by an omniscient God. 

His theory that physical objects are God’s ideas 
is unacceptable as an epistemological theory for 
many reasons, although it may be held on theological 
grounds. Nonetheless, the arguments which he uses 
are of perennial interest. 

343 pages. $4.29. MicA 55-793 


A STUDY IN THE GROUNDS OF ETHICAL 
KNOWLEDGE: CONSIDERED WITH 
REFERENCE TO JUDGMENTS ON THE 
MORAL WORTH OF CHARACTER 


(Publication No. 11,003) 


John Bordley Rawls, Ph.D. 
Princeton University, 1950 


The aim of the thesis is to evidence the falsity of 
those views which deny the possibility of the use of 
reason in the solution of moral problems. The 
method adopted to accomplish this is not to examine 
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opposing views but to construct and consider a 
counter-example. The argument falls into three 
parts. 

The first part contains a discussion of the method 
of ethical inquiry in general in which the following 
points are made: (1) it is important for ethics, as 
for any other discipline, to define those persons 
whose opinions shall be taken as relevant, and to give 
this definition in a non-circular manner, and this is 
done by defining the concept of a ‘reasonable man’ in 
such a way that the definition depends in no way upon 
the stated opinions and beliefs but solely on charac- 
teristics which have an ascertainable tendency to fos- 
ter conditions favorable for coming to know some- 
thing, e.g., intelligence, knowledge, dispositions to 
consider reasons and sympathetic understanding of 
interests; (2) it is also necessary to specify, ina 
non-circular way, those judgments which are relevant 
for ethics, and this is done by describing certain con- 
ditions under which judgments must be made, namely, 
those conditions which have an ascertainable capacity 
to foster the activity of coming to know something, 
e.g., opportunity for full and informed discussion, 
absence of emotional disturbance, and so on. Judg- 
ments made under these conditions are called ‘ra- 
tional judgments’; (3) the task of ethical theory is 
then said to consist, in part, in finding a successful 
explication of the rational judgments of reasonable 
men. The term explication is defined as follows: an 
explication is a set of principles (directives) such 
that if used and applied intelligently to the cases at 
hand will lead the user of it to make the same judg- 
ment as that judgment on the case which would be 
made by reasonable men judging rationally in the 
sense defined. (4) Explication is thought of as a heu- 
ristic device on the grounds that there is reason to 
suppose that the rational judgments of reasonable 
men are the most likely repository of reasonable 
principles. 

The second part contains a statement of an expli- 
cation of common sense moral judgments (thought of 
as rational judgments) on the moral worth of charac- 
ter, which constitutes one of the three sorts of things 
appraised by common sense morality, the other two 
being the justice of acts and the value of objects, ac- 
tivities, and states. After a discussion of six princi- 
ples designed to be an explication, it is argued that all 
of these principles themselves are instances of a 
more general principle, namely, that of adopting ap- 
propriate means to appropriate ends. Consequently it 
would seem as if the use of explication as a heuristic 
device was justified since it has shown the rationality 
of a certain class of judgments which we might not 
otherwise recognize. Certain objections to this view 
of common sense judgments on the moral worth of 
character are considered in an attempt to show that 
they do not invalidate the offered explication. 

The third part consists in a discussion of the gen- 
eral problem of the justification of those principles 
which have been found to constitute successful expli- 
cations; and the task of considering the problem of 
justification is held to be a second important problem 
of ethical theory. Understanding the aim of the thesis 
as one of refutation by means of a counter-example, 


the principle of adopting appropriate means to appro- 
priate ends is taken as the principle to be justified, 
and by a comparison with the procedures of justifica- 
tion in other types of inquiry, e.g., inductive logic and 
jurisprudence, the various types of justification are 
considered and applied to the justification of this 
principle. Finally, an attempt is made to consider a 
number of frequently made objections to the possibil- 
ity of justifying by ordinary methods of reasoning any 
principle of whatever kind, and reasons are given 
showing these objections invalid. In this manner the 
argument is designed to show that at least in one 
case a justifiable principle can be found, and there- 
fore that at least in some cases rational principles, 
shown to be such by ordinary ways of reasoning, can 
be used to decide what ought to be done in particular 
problems, all of which is designed to establish a 
refutation by means of a counter example. 

366 pages. $4.58. MicA 55-794 


THE EXISTENCE OF ABSTRACT ENTITIES 
(Publication No. 11,050) 


George Alfred Wadelton, Ph.D. 
Princeton University, 1951 


This paper deals with the problem of the existence 
of abstract entities as it arises in mathematics and 
logic. In particular it concerns itself with the formu- 
lation of the problem, and attempted solutions of it, 
given by contemporary logicians such as Russel and, 
more recently, Quine. The argument of the paper 
falls into two main parts. The first part, comprising 
the first three chapters, examines first of all the 
problem as it arose in Russell’s work, and his at- 
tempted solution of the problem by means of his theory 
of logical constructions. The theory of logical con- 
structions essentially consisted of a method for rid- 
ding mathematics and logic of Platonistic assump- 
tions by defining expressions that apparently referred 
to abstract entities as abbreviations of expressions 
that did not. More recent attempts to construct nom- 
inalistic systems are regarded in the paper as being 
essentially a working out of the basic method initiated 
by Russell, for they attempt to get rid of assumptions 
about abstract entities by devising systems in which 
no reference is made to them. In the third chapter it 
is urged that this method is mistaken, and that such 
formal techniques will never enable one to solve the 
problem of whether abstract entities exist. The prin- 
ciple argument for this view is that even if the nom- 
inalistic logician were completely successful in con- 
structing adequate systems that made no reference to 
abstract entities, still the question would remain of 
whether abstract entities really exist apart from what 
such ingenious formal languages say exist. It is ar- 
gued that this is a question of ordinary language, that 
formal constructions are of no help in answering it, 
and that other means must be employed. 

The second part of the paper, comprising the last 
four chapters, deals with this question and the means 
of answering it. It is argued that the problem of the 
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existence of abstract entities belongs to a general 
type of philosophical problem whose characteristics 
may be summed up in the following five points: 

(1) The philosophical theories in question depend 
on the presence of certain key terms whose meanings 
within the theory are greatly extended. 

(2) This extension of the meaning of the terms is 
due to a relaxation of the conditions that must nor- 
mally be satisfied before the term is applied. 

(3) To the extent that the conditions are relaxed, 
and the meanings of the terms extended, the state- 
ments of the theory tend to become true in a trivial, 
definitional way. 

(4) The change in conditions for the application of 
the term, and the associated extension of meaning, 
open the way for philosophical disagreement. 

(5) The way to solve problems of this kind is to 
exhibit these changes in usage and in meaning. 

The key terms in the case of the problem of the 
existence of abstract entities are the terms “object” 
or ‘thing,’ and the term ‘exist.’ The final two chap- 
ters of the thesis attempt to show the differences be- 
tween the use and meanings of these terms in non- 
philosophical contexts and their meanings in the 
philosophical statement that abstract objects exist. 
The conclusion of the paper is that in a sense both the 
realist and nominalist are right. The realist is right 
when he says abstract objects exist, because the 
terms ‘object’ and ‘exist’ are used in such a broad 
sense that his statement becomes true in a trivial, 
definitional way. On the other hand, the nominalist is 
also in a sense right for if these terms are under- 
stood to have their normal meanings, and are used in 
anything like the normal way, then abstract objects do 
not exist. 235 pages. $2.94. MicA 55-795 


THE CONCEPT OF THE TERMINATING 
JUDGMENT IN C, I, LEWIS’S THEORY 
OF EMPIRICAL KNOWLEDGE 


(Publication No. 11,052) 


George Vincent Walsh, Ph.D. 
Princeton University, 1952 


Some philosophers seek to eliminate metaphysics 
by means of a special criterion for the meaningful- 
ness of factual propositions. This criterion is the 
so-called principle of verification, according to which 
no factual proposition is meaningful unless it can be 
verified in terms of direct observations. As this in- 
volves analyzing every purportedly genuine factual 
proposition into a set of propositions about sense 
data, it follows as a corollary of the principle of 
verification that every genuine proposition about a 
physical object, property, process or event can, in 
principle, be translated into a set of propositions 
about sense data. This corollary is called by the 
writer the “principle of translation”. It is pointed 
out that while the principle of verification defines the 
position known as positivism, the principle of trans- 
lation defines the position known as phenomenalism. 


Positivism implies phenomenalism, but phenomenal- 
ism does not imply positivism. 

The writer raises the question as to what possible 
implications the principle of translation may have for 
the fundamental positivist thesis that metaphysics is 
meaningless. In order to answer this question, a 
detailed analysis is made of the development of the 
principle of translation in C. I. Lewis’s “Analysis of 
Knowledge and Valuation.” 

Lewis maintains that empirical knowledge is ulti- 
mately grounded on judgments of immediate sense 
presentation which are certain. Linguistic formula- 
tion of such presentations can never be exact, but it 
is adequate for ordinary purposes. This formulation 
is called the “expressive language.” 

Hypothetical judgments which are predictive in 
nature can be formulated in the expressive language. 
These judgments represent estimations of the result 
of action upon the flow of immediate experience. ‘If 
such and such action is carried out, such and such 
empirical consequences will follow.’: These judg- 
ments are called terminating judgments. They can 
be verified completely. 

Terminating judgments, being of the ‘if... then’ 
type seem to be examples of implication. Three 
species of implication are commonly recognized by 
logicians: strict, material and formal. Lewis pre- 
sents strong arguments to show that terminating 
judgments cannot be analyzed into any of these three 
forms of implication. 

Ordinary objective judgments about physical ob- 
jects and events must be analyzed into terminating 
judgments, according to Lewis, in order to insure 
that all verification will, ultimately, be in terms of 
immediate experience. However, such analysis 
results in an infinite number of terminating judgments. 
Objective or non-terminating judgments although per- 
fectly meaningful, can never be complete verified for 
this reason. They can only receive varying degrees 
of confirmation. 

The writer maintains that Lewis’s view of the 
logical structure, or form, of the terminating judg- 
ment implies a generic type of metaphysics. The 
‘form-words’ ‘if-then’ presuppose reference to 
complex entities dimensions or categories. Exam- 
ples of such categories are ‘real possibility,’ ‘real 
necessity’ and ‘realtime.’ The writer calls such 
categories ‘basic concepts’ and seeks to work out 
their structure on the basis of the logical require- 
ments of Lewis’s epistemology. 

It is then pointed out that these basic concepts 
cannot be derived from what is symbolized by the 
‘content-words’ of the terminating judgment. These 
‘content-words’ stand for immediate presentations of 
sense. Lewis seems to hold that all meaningful con- 
cepts are derived from such immediate presentations. 
The very existence of the basic concepts, therefore, 
poses a problem for his theory of knowledge. There 
are, in fact, grave difficulties for any empiricist 
theory of knowledge in the admission of such concepts. 

It is suggested that the meaning of the basic con- 
cepts may be found in certain subliminal aspects of 
experience, not in discrete sense data. If this were 
so, it would not follow that phenomenalism was false, 
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but only that it needed such concepts for its complete 
statement. Phenomenalism, in the view of the writer, 
will be seen to imply metaphysics once the unique 
character of the terminating judgment is taken into 
account. 


A serious consequence follows from this. Any 
theory that implies phenomenalism implies meta- 
physics. Positivism then, as ordinarily stated, 
implies metaphysics. 

117 pages. $1.46. MicA 55-796 
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PHYSICS, GENERAL 


BROWNIAN MOTION AND THE THEORY 
OF IRREVERSIBLE PHENOMENA 


(Publication No. 10,911) 


Melville Stewart Green, Ph.D. 
Princeton University, 1951 


The purpose of this paper is to point out an anal- 
ogy between the phenomenon of Brownian Motion and 
irreversible phenomena whose phenomenological 
equations are of the first order in the time, and to 
develop a statistical mechanical theory of these phe- 
nomena in analogy with Kirkwood’s statistical me- 
chanical theory of Brownian motion. In Chapter I the 
phenomenological theory of Brownian motion is re- 
viewed as well as the mathematical motion of random 
process. Kirkwood’s statistical mechanical theory of 
Brownian motion is presented in a form which can be 
Suitably generalized in later chapters. In Chapter I 
arguments are presented to show that the macro- 
scopic variables in irreversible phenomena are to be 
considered most accurately as random processes, 
rather than as simple functions of the time. The hy- 
pothesis is made that the random process associated 
with irreversible phenomena whose differential equa- 
tions are of the first order in time are stationary 
Markoff processes. The Kirkwood theory of the fric- 
tion constant is generalized to apply to irreversible 
phenomena of this type, and a partial differential 
equation is derived which is analogous to the Fokker- 
Planck equation. It is shown that the equilibrium dis- 
tribution of the macroscopic variables is a solution of 
this equation. A generalized entropy is defined as a 
functional of the distribution of the macroscopic vari- 
ables and it is shown that it increases for any distri- 
bution other than the equilibrium distribution. Itisa 
constant for the equilibrium distribution. Certain 
quantities which arise in the analysis are shown to be 
analogous to certain quantities in Onsager’s theory of 
microscopic irreversibility. It is shown that these 
quantities obey certain symmetry conditions. In 
Chapter III the question of the validity of the theory 
is taken up. It has not been possible as yet to validate 
the theory by rigorous mathematics, or by an exten- 
sive comparison of the results of the theory with ex- 
periment. Two examples are dealt with by the meth- 
ods given in Chapter II and it is shown that the 
results obtained are the same as the results obtained 


by well-known methods. The two examples are 
Brownian motion, considered as a Markoff process in 
configuration as opposed to phase space, and Brown- 
ian motion in a gas whose molecules interact only 
with the Brownian particle, but now with each other. 
The second example is dealt with at some length. 
The assumption made in the phenomenological theory 
of Brownian motion that the distribution of changes of 
momentum is normal is investigated, and it is shown 
that this assumption is approximately correct for 
times long enough for many collisions to have taken 
place. A comparison of the theoretical value of fric- 
tion constant with observations of Millikan on the 
Friction constant of an oil droplet in very tenuous 
gas is made. 

Note: The term statistical mechanical theory of 
irreversible phenomena here means that the observa- 
ble quantities which describe a particular irreversi- 
ble phenomenon are given mathematical definitions in 
such terms as probability density, phase space, Ham- 
iltonian, equations of motion, and that certain rela- 
tionships among these are presented which corre- 
spond to reality. It does not mean that means are 
presented to calculate viscosities, heat conductivity, 
etc., from the Hamiltonian which is supposed to de- 
scribe the system, although such means would cer- 
tainly be part of any statistical mechanical theory of 
irreversible phenomena which could in any way be 
described as complete. 

83 pages. $1.04. MicA 55-797 








A STATISTICAL MODEL FOR THE 

PROPAGATION OF RADIATION IN 

REFRACTION DUCTS BOUNDED BY 
ROUGH SURFACES 


(Publication No. 11,324) 


William Coryell Meecham, Ph.D. 
University of Michigan, 1955 


In certain physical problems involving the propa- 
gation of acoustic (or electromagnetic) radiation in 
inhomogeneous media near a bounding surface, con- 
ditions are such as to set up a “surface-bounded re- 
fraction duct.” Such a duct occurs, for example, 
when the phase velocity of the radiation depends only 
on the distance from the bounding surface and when 
it depends upon this distance in such a way that the 
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velocity increases to some finite distance and de- 
creases thereafter. In such a case some of any radi- 
ation originating near the bounding surface will be 
refracted by the medium and subsequently be re- 
flected from the surface; in this way some radiation 
is trapped by the duct and may propagate to large 
distances by the combined refraction and reflection 
process. Exact treatment of this problem is possible 
(using the “theory of normal modes”) when the bound- 
int surface is sufficiently smooth so that little error 
is made in assuming it plane. 

When the bounding surface is so rough that most 
radiation impinging upon it is diffusely scattered, it 
is shown that it is possible to treat the problem 
through the use of a statistical model. The model 
takes the form of an integro-difference equation 
which is derived by considering in detail the average 
amount of energy reflected by an element of surface 
per second per element of angle. The basic equation 
is derived from the wave equation after applying a 
number of restricting assumptions. The three most 
important of these are: a) it is assumed that the fre- 
quency is high enough or the surface rough enough so 
that radiation is reflected from the surface primarily 
diffusely; b) it is supposed that the properties of the 
material medium vary slowly enough so that one may 
use geometrical optics to treat the propagation of ra- 
diation within the volume; and c) it is required that 
the surface be such that one can treat an individual 
reflection event through the use of physical (or geo- 
metrical) optics. Criteria for the validity of these 
assumptions are given. 

Two methods of solution of the basic integro- 
difference equation are presented. The first of these 
is a solution by iteration, while the second depends 
upon taking the Laplace transform of the equation. 
Existence, uniqueness, and continuity properties of 
the solution are shown. Finally a numerical example 
is treated, and plots of the field strength versus 
range are presented for various positions of the 
source and receiver. It is found that the attenuation 
of the field depends strongly upon the fraction of en- 
ergy trapped within the duct after a surface reflection. 

A review of the more important methods useful in 
the treatment of the reflection of radiation from non- 
plane surfaces is given, the results being used exten- 
sively in the derivation of the model equation from the 
wave equation. First the method of geometrical op- 
tics is reviewed; then a perturbation method, due to 
Rayleigh, is presented. Next the method of physical 
optics (depending upon the Kirchhoff assumption) is 
presented by treating an integral equation derived 
from the Helmholtz formula; it is shown that the us- 
ual result of physical optics is obtained from the first 
term in the solution by iteration of the integral equa- 
tion while the next term may be used to obtain the 
criteria of applicability for the method. Following 
this review a new method depending upon the use of a 
Fourier transform in connection with a certain approx- 
imation to the Helmholtz formula is presented. This 
last method is applicable when the slope of the reflec- 
ting surface is small and when the wavelength of the 
radiation is greater than, or of the same order of 
magnitude as, the displacement of the surface from 
its average value. 183 pages. $2.29. MicA 55-798 


A SOURCE AND SINK METHOD FOR 
LINEARIZED CONICAL FLOW 


(Publication No. 11,354) 


Ervin Henry Schwarcz, Ph.D. 
University of Michigan, 1955 


A source and sink method is developed for the 
linearized theory of supersonic, conical flow. Instead 
of solving the problem of the flow about a given coni- 
cal body, a flow field is established by various 
sources and sinks in such a fashion that a closed 
conical streamsurface exists which approximates 
this body. 

Following the method of Laporte and Bartels,* the 
linearized flow field is mapped into a complex plane. 
The three cartesian velocity components are given as 
the real parts of three integrals inthe complex plane, 
all of which involve one arbitrary analytic function 
(with certain restrictions on its Laurent expansion in 
the vicinity of the unit circle to fulfill boundary con- 
ditions.) The linearized equations of flow, the conical 
flow conditions, and the Mach cone are preserved 
under a non-orthogonal transformation which is iden- 
tical to the Lorentz transformation in relativity, while 
the irrotationality condition is preserved if the car- 
tesian velocity components transform as the compo- 
nents of a covariant vector. 

The projection of the streamlines into the complex 
plane is the solution of the streamline equation in the 
variables of the complex plane, in which equation the 
contravariant velocity components in these variables 
are used: Closed streamlines in the complex plane 
correspond to conical bodies in space, and the con- 
cept of stagnation ray and stagnation point are crucial 
for this development. A stagnation ray is defined as 
that ray along which the velocity vector is in the di- 
rection of the ray, while a stagnation point is defined 
as a point in the complex plane where the two contra- 
variant velocity components vanish; it is shown that 
the stagnation ray maps into the stagnation point. 

Sources and sinks are introduced by means of the 
Laurent expansion of the arbitrary function, or poten- 
tial, in the integral formulae for the complex velocity 
components. The potential for the lowest order sin- 
gularity, which is second order, is discussed in great 
detail. By means of the coordinate and velocity trans- 
formations, the form of the potential with a second 


order singularity located away from the origin is de- 


rived. The velocity field due to this potential is in- 
vestigated, with special emphasis placed on the be- 
havior of the streamlines in the complex plane in the 
vicinity of the singular points of the contravariant 
velocity components. Using the classification of sin- 
gularities due to Poincare, it is found that in the vi- 
cinity of the stagnation points, the streamlines form 
either a nodal point or a saddle point, while in the 
vicinity of the singular point, they form only a nodal 
point. 

Numerical results are presented for two cases of 
a source on the imaginary axis of the complex plane, 
and it is shown that the results agree with theory. 

146 pages. $1.83. MicA 55-799 


*Bumblebee Report No. 75 (1948). 
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THE METAL-INSULATOR-METAL JUNCTION 
(Publication No. 11,361) 


Gwynn Halyburton Suits, Ph.D. 
University of Michigan, 1955 


A present theory of solid rectifiers is based upon 
the idea that a high resistance barrier layer is 
formed at the metal-semiconductor surface. The 
rest of the semiconductor plays the role of an ordi- 
nary conductor. The solution of the diffusion equation 
for this model predicts a rectifying characteristic. 

Previous approximate solutions of the diffusion 
equation for the metal-insulator-metal junction have 
also predicted a rectifying characteristic when dis- 
similar metals areused. So far no conclusive experi- 
ment has been done which adequately tests these 
predictions for the metal-insulator-metal junction. 

In this study the exact solution of the diffusion 
equation is obtained for the metal-insulator-metal 
junction where trapping of the charge carriers may 
occur. The current-voltage relation is expressed in 
parametric form. Explicit forms are found for the 
extreme ranges of current by the use of suitable ex- 
pansions. 

An attempt at experimental verification of the 
predicted current-voltage relation is described. The 
junctions are constructed entirely by the use of vac- 
uum evaporation techniques. Four limiting factors, 
depending upon the insulator used, are found which 
prevent the construction and test of the junctions. 
These are: (1) Accessible voids are formed which 
permit metal-metal contact through the film. The 
voids are due to vapor shadows for film thicknesses 
less than 1000 A. and are due to the inherent proper- 
ties of the insulator in the case of NaF and NaCl for 
thicknesses up to 3000 A. (2) Inhomogeneous or im- 
pure films are formed in the case of sulfur, Al2Os, 
and glass. (3) Sizable polarization and hysteresis 
effects occur when NaF, NaCl, and MgF, films are 
used, and slight effects occur when SiO, films are 
used. When dissimilar metals are employed a meas- 
urable Emf appears in junction made with NaF, NaCl, 
and MgF2. (4) Currents which appear to be due to 
electron avalanche effects occur in metal-quartz- 
metal junctions for high field strengths. 

It is suggested that similar electron avalanche 
like effects may also appear in metal-semiconductor 
junctions for high field strengths in the reverse di- 
rection. Such an effect might serve to explain the 
high noise voltages and the maximum in resistance 
which is observed in metal-semiconductor junctions. 

89 pages. $1.11. MicA 55-800 


REFRACTION ERROR IN INTERFEROMETRY 
OF BOUNDARY LAYER IN SUPERSONIC 
FLOW ALONG A FLAT PLATE 


(Publication No. 11,049) 


George Peter Wachtell, Ph.D. 
Princeton University, 1951 


Abstract not available. 
145 pages. $1.81. MicA 55-801 


PHYSICS, NUCLEAR 


THE FORMAL PROPERTIES OF 
NUCLEAR COLLISIONS 


(Publication No. 11,216) 


Leonard Eisenbud, Ph.D. 
Princeton University, 1948 


The general purpose of the dissertation is to in- 
vestigate those properties of collisions between ma- 
terial systems which are independent of the nature of 
the interaction between the colliding systems. The 
work divides naturally into two main parts. 

In the first part the concept of the collision matrix 
is introduced. The collision matrix comprises a set 
of energy dependent parameters in terms of which 
the properties of the collision process may be ex- 
pressed. All cross-sections and angular distributions 
may be given if the collision matrix is known (Sec- 
tion VII). The main work of the first part of the dis- 
sertation is to determine limitations imposed on the 
collision matrix by virtue of the symmetry proper- 
ties of space-time (Sections III, IV, V, VI). These 
symmetry properties make possible a considerable 
reduction in the number of parameters needed to 
specify the collision matrix. The results of the first 
part of the work have general validity. However, the 
theory is not easy to apply to particular problems 
except under special circumstances. For example, 
if the de Broglie wave length for a pair of systems is 
large compared with the diameters of these systems 
the theory leads to simple useful results. This con- 
dition is not infrequent for collisions between nuclear 
systems which are of interest. The theory also en- 
ables one to derive relations governing the maximum 
and minimum values of certain cross sections (Sec- 
tion VII). 

The main line of the development of the work is 
broken with sections VIII and IX for the purpose of 
discussing two peripheral problems. In section VIII 
the consequences of the identity of the fundamental 
particles contained in the colliding systems is inves- 
tigated. Also additional relations for the collision 
matrix elements are deduced for the special case of 
collisions between identical particles. In section IX 
the real boundary conditions defining a collision ex- 
periment are studied — the previous work is based 
on idealized boundary conditions — and the use of the 
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idealized boundary conditions is justified. Also the 
concept of “time delay” is introduced; in terms of 
this concept, a qualitative discussion of resonance 
phenomena is given. 

In the second part of the dissertation attention is 
turned to the problem of the energy dependence of the 
collision matrix elements. It is shown in section X 
that the nature of the interaction between the collid- 
ing systems may be expressed in terms of a matrix, 
the R-matrix (which is a generalization of the loga- 
rithmic derivative employed in simple problems of 
scattering of a particle by a field) and that this ma- 
trix has a rather simple form. Again, the results 
obtained are of such generality that applications to 
particular problems is in general feasible only under 
special circumstances. With certain simplifying as- 
’ sumptions on the form of the R-matrix the collision 
matrix may be evaluated over a limited range of en- 
ergy in terms of a few parameters. In section XI, it 
is shown that the simplifying assumption referred to 
above leads to a generalization of the resonance for- 
mula for nuclear reactions. The parameters, which 
define the R-matrix, can be related to the position of 
a resonance level and to the partial widths of the 
level. 

In Section XII the procedures developed in the 
preceding sections are applied to several simpler 
nuclear scattering problems. 

195 pages. $2.44. MicA 55-802 


AN INVESTIGATION OF THE BETA AND 
GAMMA RADIATIONS ASSOCIATED 
WITH SEVERAL SHORT-LIVED 
NEUTRON-INDUCED RADIOACTIVITIES 


(Publication No. 11,308) 


James Menard LeBlanc, Ph.D. 
University of Michigan, 1955 


The beta- and gamma-rays emitted by six short- 
lived radioactive nuclei have been studied. The ener- 
gies of the gamma-rays were measured by means of 
180° magnetic photographic spectrometers and a ten- 
channel scintillation coincidence spectrometer. The 
beta-ray transition energies were determined by 
aluminum absorption experiments. Data concerning 
the placement of the beta and gamma radiations in 
decay schemes were obtained by means of beta- 
gamma and gamma-gamma coincidence measure- 
ments and by means of half-life measurements. 

The results of the present study are summarized 
below. 

Vanadium: The 3.75-min activity of V°* decays 
with the emission of a 2.6-Mev beta-ray to an exci- 
tated state of Cr which decays to the ground state by 
the emission of a 1.44-Mev gamma-ray. The 2.6-min 
and 16-hr activities which previously have been as- 
signed to V* were not detected in this study. 

Zinc: A 2.2-min activity was detected, and its 
assignment to Zn” confirmed. The 2.2-min state of 
Zn” decays by the emission of a 2.4-Mev beta-ray 
which is followed by a 0.51-Mev gamma-ray. 


Gamma-rays with energies of 0.12, 0.91, and 1.05 
Mev also follow the beta-decay of the 2.2-min state. 
An activity with a 3-hr half-life which had not been 
previously reported was detected and assigned to 
Zn", The 3-hr activity decays by the emission of 
1.5-Mev beta-rays followed by gamma-rays with en- 
ergies of 0.38, 0.49, and 0.61 Mev. The three gamma- 
rays are emitted in cascade. 

Cadmium: The assignment of two activities with 
half-lives of about 1 hr and 3 hr to Cd*’” was con- 
firmed. The 1-hr activity decays with the emission 
of a 1.8-Mev beta-ray followed by a 0.425-Mev 
gamma-ray. The 3-hr activity decays by the emis- 
sion of a 1.0-Mev beta-ray which is followed by the 
emission of 0.276-, 0.281-, 1.27-, and 1.53-Mev 
gamma-rays. Additional gamma-rays with energies 
of 0.33, 0.83, 1.97, and 2.25 Mev were detected and 
assigned to the 3-hr activity. 

Indium: The assignment of a metastable state 
with a 2-hr half-life and a ground state activity with 
a half-life of about 1 hr to In’’’ has been confirmed. 
The metastable state decays by the emission of a 
0.315-Mev gamma-ray as well as a beta-ray with an 
end-point energy of about 1.7 Mev. The isomeric 
transition has a multipolarity of 4. The ground state 
of In‘*’ decays by the emission of a 0.8-Mev beta-ray 
which is followed by gamma-rays with energies of 
0.56 and 0.160 Mev. The 1.7-Mev beta-ray from the 
metastable state of In'*’ also feeds the 0.160-Mev 
gamma-ray. Spins and parities of all of the levels 
which are reached in the decay of In’ have been as- 
signed. 

Antimony: The 3.5-min metastable state in Sb‘*” 
decays by the emission of a 75.3-Mev isomeric tran- 
sition followed by a 60.7-kev gamma-ray. The multi- 
polarity of the 75.3-kev transition is determined to 
be 3. 

Platinium: The 30-min activity of Pt” decays by 
the emission of four beta-rays with energies of 0.8, 
1.1, 1.3, and 1.8 Mev. Gamma-rays with energies of 
0.074, 0.197, 0.246, 0.318, 0.475, 0.54, 0.71, 0.79, 
and 0.96 Mev were detected. They all follow the 
30-min beta-decay with the possible exception of the 
0.475-Mev transition. Extensive beta-gamma and 
gamma-gamma coincidence measurements were 
made. An energy level scheme is proposed which is 
consistent with the results of all of the experiments. 

115 pages. $1.44. MicA 55-803 


SOME CONTRIBUTIONS TO THE THEORY OF 

SCATTERING FROM A MANY BODY SYSTEM 

WITH APPLICATIONS TO THE SCATTERING 
OF ELECTRONS FROM NUCLEI 


(Publication No. 11,310) 


Robert Richards Lewis, Jr., Ph.D. 
University of Michigan, 1955 


This thesis is divided into two parts. In Part I, 
the general problem of the scattering of a wave from 
a many body system is considered for the purpose of 
determining which properties of the system can be 
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measured in a scattering experiment. Only a special 
limit of this general problem is considered, namely, 
the limit in which the bodies in the system are ap- 
proximately stationary. Thus, the results obtained 
are applicable to the scattering of a light, rapidly 
moving particle (or wave) from a system composed 
of heavy, slowly moving bodies. 

In this static limit, the energy transferred to the 
system by the particle will be small compared to the 
energy of the incident particle, and so it is appropri- 
ate to obtain a solution of the scattering problem in 
the form of a series expansion in this ratio. It is 
possible to obtain such a solution by first expanding 
the wave field into portions which have been scat- 
tered once, twice,...etc., and then, in each order of 
the plural scattering, expanding again in powers of 
the energy transfer. This solution is the principal 
result of Part I, where we discuss: 


1. The single and double scattering, both coher- 
ent and incoherent, from a classical system 
of fixed bodies. 

. The single and double elastic scattering from 
a quantum mechanical system expanded about 
the static limit. The zeroth terms in this ex- 
pansion are formally identical with the corre- 
sponding terms in the single and double co- 
herent scattering from a system of fixed — 
bodies. The remaining terms represent cor- 
rections due to the motion of the bodies. 

. The multiple scattering from a system in the 
static limit, which is shown to be identical 
with the multiple scattering of the coherent 
wave in a system of fixed bodies. Thus, in 
the static limit, the scattering is describable 
in terms of an “optical model,” in which the 
system is replaced by a refractive medium. 
The calculation of the index of refraction is 
discussed. 


In Part II, the results of Part I are applied to the 
scattering of high energy electrons from light nuclei, 
where the static limit is expected to be valid. The 
single and double scattering are discussed in detail, 
in the static limit, and the corrections to the static 
approximation are evaluated. The discussion of the 
double scattering requires the calculation of certain 
integrals characteristic of the second Born approxi- 
mation to the scattering from a stationary potential. 
These integrals are evaluated explicitly for special 
nuclear models, and expanded in series form for an 
arbitrary model. Numerical results are obtained for 
both of these cases. 

The general result is that there is a weak depend- 
ence of the elastic scattering cross sections on the 
correlation function for protons in the nucleus, but 
the effects are too small to be observed at present. 
The only observable terms are those interpretable as 
Single and double scattering in the potential of the 
ground state of the nucleus. 

125 pages. $1.56. MicA 55-804 


THE STUDYING OF NUCLEAR DECAY 
SCHEMES WITH A GAMMA-SUMMING 
SCINTILLATION SPECTROMETER 


(Publication No. 11,314) 


Daniel Cho-Ju Lu, Ph.D. 
University of Michigan, 1955 


The object of this study concerns the development 
of a new method for the studying of coincidences be- 
tween nuclear gamma-rays. This method consists of 
modifying a scintillation spectrometer by drilling a 
thin hole along the axis of a cylindrical NalI(T1) crys- 
tal from the top surface to the center, allowing nu- 
clear samples to be easily placed at the center of the 
crystal or withdrawn outside. When the sample is 
inside, the probability is relatively high that all 
gamma-radiations in prompt cascade, entering the 
phosphor simultaneously, will be absorbed to produce 
a single “sum pulse” with an amplitude correspond- 
ing to the sum of the individual gamma-energies. 
Whereas, when the sample is outside, this probability 
rapidly decreases. By comparing the normal gamma 
spectrum measured with the sample outside with the 
“camma-summing” spectrum measured with the 
sample inside, the appearance of new peaks due to 
the sum pulses (or a change of relative intensities of 
normal peaks) will be noticed. Such indications can 
be interpreted to reveal the existance of coincidences 
between the gamma-rays. 

An introductory discussion on the inadequacy of 
conventional methods when applied to coincidence 
studies on short-lived isotopes is given. It is also 
explained how, in the case of multi-gamma coinci- 
dences involving m gamma-rays, the new method will 
reduce data-taking time by a factor of m™ in addition 
to reducing the necessary electronic equipment, and 
therefore the accompanying stability problems, by at 
least a factor of m. 

The construction details of the gaamma-summing 
scintillation spectrometer, including the designing of 
the associated electronic equipment, are then de- 
scribed. 

The spectrometer was calibrated by studying iso- 
topes of relatively well known decay schemes. The 
response of the spectrometer to mono-energetic 
gamma-rays of 1.12, 0.6616, and 0.325 Mev, from the 
decay of Zn®*, Cs’*’, and Cr™ respectively, was ex- 
amined. The instrument was then used to study the 
simple coincidence of two gamma-rays of 1.17 and 
1.33 Mev from the decay of Co°’, and the more com- 
plex decay scheme of Cs™. 

The results of actual experimental studies of nu- 
clear decay schemes with this method are presented 
in the last part of the thesis. They include the fol- 
lowing: 

(a) A summing study of the excited energy levels 
of Pt'* enabled an unambiguous verification 
of one of two alternative decay schemes. 

(b) A summing study of the excited energy levels 
of Cd'* revealed the absence of two gamma 
transitions previously reported. 

(c) A summing study of the excited energy levels 
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of T’* indicated the existance of a meta- 
stable level previously not reported. 

A summing study of the excited energy levels 
of Te’™ did not yield sufficient evidence to 
clarify some uncertainties existing at that 
time. However, a positive indication was 
found concerning the coincidence involving the 
weak gamma ray at 2.06 Mev previously not 
actually observed. 

A summing study of the excited energy levels 
of Xe**' confirmed the existing decay scheme. 
A summing study on the long-lived radioac- 
tivities of Eu’***™* in conjunction with a con- 
current study by R. E. Slattery using a lens 
beta-spectrometer led to the assignment of 
tentative decay schemes for Eu” and Eu’. 


The experiments indicated that this method should 
be useful for the study of short-lived isotopes as 
originally expected. 

75 pages. $1.00. MicA 55-805 


AN EXPERIMENTAL DETERMINATION 
OF NEGATIVE ION MOBILITIES IN 
OXYGEN AND OXYGEN MIXTURES 


(Publication No. 11,318) 


Earl Wadsworth McDaniel, Ph.D. 
University of Michigan, 1955 


A wealth of information is available on the mo- 
bility of ions in gases, but practically all of this in- 
formation is based on experiments performed on 
positive ions. Very few mobility experiments have 
ever been conducted on negative ions, and the most 
recent of these was reported almost twenty years ago. 
In this experiment, measurements were made of the 
low-field mobility of negative oxygen ions in pure 
oxygen and in binary mixtures of oxygen with the 
rare gases, hydrogen, nitrogen, and carbon dioxide. 
The mobility of the ions in the mixtures was meas- 
ured as a function of the oxygen concentration, and 
the results were extrapolated to zero oxygen concen- 
tration to obtain the mobility of the ions in the pure 
foreign gas. An analysis was made of the ion cluster- 
ing that was observed, and conclusions were drawn 
regarding the nature of the ions involved in the exper- 
iment. 

The ion mobility was determined by making a di- 
rect measurement of the time required for the ions 
to drift a known distance through the gas under the 
influence of a known uniform electric field. A polo- 
nium alpha source located inside the mobility cham- 
ber was used to produce the primary ionization in the 
gas, and the negative ions were formed by the capture 
by oxygen molecules of the electrons thus produced. 
The measurement of the drift times was accom- 
plished electronically, with proportional counters 
being used as detectors. 

The measurements were carried out at room tem- 
perature in the pressure range of 10 to 25 cm Hg. 
The range of E/P, the ratio of the field strength to 


the gas pressure, extended from 0.22 to 0.79 
v/cm-mm. Drift times of from 1 to 50 milliseconds 
were observed, depending on the type of gas and the 
experimental conditions. 

The newly-formed negative ions, both in oxygen 
and in the oxygen mixtures, were identified as unclus- 
tered OF ions, and it was shown that an appreciable 
fraction of these ions underwent no clustering as they 
drifted through the gas. The observed distribution in 
the drift times of the ions was explained on the basis 
of labile cluster formation by the remainder of the 
ions. No fixed clustering, involving the permanent 
attachment of one or more molecules to the ions, was 
observed. 

A value of 2.42 + .08 cm*/v-sec was obtained for 
the reduced mobility of O2 ions in pure oxygen. The 
mobilities of OZ ions in the other gases (obtained by 
extrapolation to zero oxygen concentration) are tabu- 
lated below. Values for krypton and xenon are not 
listed because, with these gases, measurements 
could not be made at low enough oxygen concentra- 
tions to warrant extrapolation. 


Gas 


He 11.4 
Ne 5.10 
A 2.05 
H, 10.3 
N.2 2.24 
CO, 1.08 


K, is the mobility reduced to standard conditions of 
0° C and 760 mm Hg. 
143 pages. $1.79. MicA 55-806 
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COMPTON SCATTERING AT 1.25 MEV 


(Publication No. 10,960) 


John Armin McIntyre, Ph.D. 
Princeton University, 1950 


The angular distribution of scattered gamma rays 
with 1.25 Mev primary energy has been measured. A 
new coincidence technique, made possible by the use 
of scintillation counters for detecting the scattered 
gamma rays and recoil electrons, permits a more 
accurate check of the Klein-Nishina formula than 
heretofore obtained. In order to make use of the co- 
incidence scheme, the simultaneity of appearance of 
the scattered quantum and the recoil electron in an 
individual scattering process had to be measured and 
was found to be less than 1x10~° seconds. The re- 
sults of the angular distribution measurement agree 
with the Klein-Nishina formula within the experi- 
mental error for scattering angles from 30° to 90°. 
The experimental uncertainties range from 1.6% at 
30° to 4.3% at 90°. A further uncertainty in source 
strength of perhaps 10% affects the absolute agree- 
ment with the Klein-Nishina distribution by this 
amount. 116 pages. $1.45. MicA 55-807 
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THE DETERMINATION OF FORBIDDEN 
BETA-SPECTRA BY MEANS OF A 
HIGH-PRESSURE PROPORTIONAL COUNTER 


(Publication No. 10,970) 


John Charles Douglas Milton, Ph.D. 
Princeton University, 1951 


It is demonstrated that an argon-filled proportional 
counter may be made to operate reliably at pressures 
of 136 atmospheres using gas gains of two. The ioni- 
zation produced in argon by a beta-particle is pro- 
portional to the energy up to 1.2 Mev, within the 
experimental error of three percent. 

The high-pressure proportional counter has been 
used as a beta-ray spectrometer which is particu- 
larly suitable for the determination of forbidden 
spectra, although it may be used to study any negaton 
transition where the total energy. involved is less 
than 1.5 Mev. The spectrometer has successfully 
reproduced the well known spectrum of Y”, and its 
measurement of the Be!® spectrum has since been 
confirmed. Results were also obtained for Cl°*, K*°, 
and T1?%. The interpretation of these, and other 
known forbidden spectral shapes, is found to be con- 
sistent with the assumption that a single interaction, 
the Tensor, is responsible for beta-decay; however, 
it is possible that the explanation of the K*° spectrum 
may require a mixture of interactions. 

182 pages. $2.28. MicA 55-808 


THE SHAPE OF THE LOW ENERGY 
BETA SPECTRUM OF Rb*® 


(Publication No. 10,976) 


Herbert Robert Muether, Ph.D. 
Princeton University, 1951 


This thesis has been written in two parts. Part I 
describes the design and construction of a magnetic 
lens beta-ray spectrometer, which was built to meas- 
ure the beta- and gamma-ray energies of the radio- 
activities produced in the Princeton University 17 
Mev. proton cyclotron. The performance of the in- 
strument was observed by measurement of some 
well-known beta spectra and gamma ray energies. 
The spectra of Au’, Ce’®’, p* and Ga® were studied, 
and gamma ray energies from Ce®, Au’®*, Ga, and 
Na”* and positron annihilation radiation were meas- 
ured. Work was begun on the measurement of the 
beta spectra and gamma energies of some of the 
cyclotron-produced mirror nuclei, and preliminary 
results on the beta spectra of O° and O” are re- 
ported. The damage to the cyclotron prevented far- 
ther continuation of this work. 

Part II describes the modification of the spec- 
trometer for the measurement of the shape of the low 
energy beta spectrum of Rb”. A coincidence tech- 
nique was employed, in which only those electrons 
which were emitted in coincidence with a gamma ray 
were observed. The high energy beta spectrum of 
Rb” was also studied, and the gamma ray energy was 


measured, using the spectrometer in the conven- 
tional ways. 

The results indicate that the high energy beta 
spectrum of Rb” has the first forbidden shape cor- 
responding to the a =p’ + q’ correction. The end- 
point for this beta-ray group was found to be 
180 + 0.01 Mev., and the gamma ray energy 1.076 + 
0.003 Mev. The shape of the low energy spectrum 
cannot be distinguished from an allowed shape or 
from certain first forbidden shapes. 

A decay scheme for Rb” is discussed, and elimi- 
nation of some of the first forbidden corrections is 
made from the sign of the beta-gamma angular cor- 
relation. It is concluded that the low energy beta 
spectrum of Rb has the first forbidden shape cor- 
responding to the A ,' or A-' correction. These 
corrections arise from the {ox Y matrix elements 
of the first forbidden tensor and axial vector interac- 
tions, respectively, and the results of this experiment 
would seem to favor the former. 

119 pages. $1.49. MicA 55-809 


BLACK BODY RADIATION IN THE THEORY 
OF ACTION AT A DISTANCE 


(Publication No. 10,993) 


Gilbert Norman Plass, Ph.D. 
Princeton University, 1947 


In the theory of action at a distance propagated 
with finite velocity, the degrees of freedom are at- 
tributed to the particles; the fields are merely sub- 
ordinate entities with no degrees of freedom of their 
own. This theory requires that the interaction be- 
tween particles take place by means of half retarded 
plus half advanced fields. This type of interaction 
introduces an infinite number of new or corporate 
degrees of freedom for the particles in addition to 
the three usual or intrinsic degrees of freedom per 
particle. These new corporate degrees of freedom 
are studied in this thesis, first for systems composed 
of small numbers of interacting particles and then for 
systems with a large number of particles. In the lat- 
ter case, when the particles form the wall of a black 
body, enclosing a region of arbitrary shape, the fre- 
quency distribution of these new degrees of freedom 
is derived, It is found to agree with the Rayleigh- 
Jeans formula for the number of degrees of freedom 
of a radiation field enclosed in the same volume. This 
result of the classical theory of action at a distance 
together with the quantum expression for the average 
energy of an oscillator at a given temperature is 
found to give the Planck black body radiation law. A 
calculation is made to determine the field energy as- 
sociated with the corporate degrees of freedom. It 
is found that both positive and negative field energies 
occur in general, but that the negative field energies 
do not occur in a universe which behaves as a com- 
pletely absorbing system. It is concluded that the 
theory of action at a distance gives a staisfactory ac- 
count of thermal radiation. 

73 pages. $1.00. MicA 55-810 
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STUDIES ON EXPERIMENTAL METHODS 
FOR INTRACARDIAC SURGERY: THEIR 
DEVELOPMENT AND PHYSIOLOGIC BASIS 


(Publication No. 11,077) 


Morley Cohen, Ph.D. 
University of Minnesota, 1954 


The thesis is introduced by a brief outline indicat- 
ing the necessity for a reliable method for working 
inside the chambers of the heart. The requirements 
of such a method are enumerated and stressed. In 
all, three methods are described through their ex- 
perimental development and application. 

The first section embodies a study of the toler- 
ance of the canine heart to complete interruption of 
its venous inflow. Five series of approximately four 
animals each were subjected to this procedure for 
intervals of three to seven minutes inclusive. Stud- 
ies on arterial blood pressure, central venous pres- 
sure, heart rate and rhythm, as well as complete 
histological examination of the tissues are described. 
The results indicate that the canine heart is quite 
resistant to acute anoxia, however, the utilization of 
this method for intracardiac procedures requiring 
more than four continuous minutes of cessation of 
cardiac venous inflow is prohibited by the appearance 
of central nervous system damage. 

The second section concerns the application of the 
principle of complete venous inflow occlusion to a 
method of intracardiac surgery which permits re- 
peated short intervals of intracardiac operation. To 
achieve this, a conical well is sutured to the right 
atrium, and the chamber incised within the well. The 
circulation can then be interrupted for numerous 
short intervals of about two minutes each, during 
which the necessary surgery is carried out through 
the open end of the well. Short intervals of recovery 
are permitted between the periods of circulatory in- 
terruption. Air embolism is controlled by clamping 
the outflow tracts of the ventricles during the periods 
of inflow occlusion and flooding the chambers with 
glucose solution prior to each restoration of the cir- 
culation. 

The third portion of this thesis is concerned with 
a study of the “azygoes factor” during vena caval 
occlusion. Following the demonstration that the dog 
would tolerate without discernible sequelae complete 
occlusion of both venae cavae for thirty minutes ex- 
cept for the azygoes vein flow (which was permitted 
to drain into the right atrium), a series of nineteen 
animals was subjected to such an occlusion and a 
quantitative study of this azygoes flow was carried 
out. It was found that on a weight basis the amount 


of blood required <o prevent any discernible sequelae 
for a period of inflow occlusion of thirty minutes was 
8 to 14 cubic centimeters per kilogram per minute. 
The ability of the heart and other vital organs to tol- 
erate such marked reductions in their circulation is 
an expression of a series of regulatory and compen- 
satory mechanisms which under these conditions of 
stress are called into play. Briefly, they consist of 
a local and regional vasodilatation secondary to the 
accumulation of metabolic products and the outpour- 
ing of adrenaline. There is at the same time a 
marked decrease in the oxygen tension with a result- 
ant increase in the coefficient of oxygen utilization. 
Finally the marked reduction of cardiac work occa- 
sioned by the interruption of the circulation undoubt- 
edly contributed to the reserve of the heart under 
such relatively severe reduction of its oxygen supply. 

The fourth portion of this thesis concerns the 
third method developed to permit cardiac by-pass. A 
simple pump capable of handling small flows was 
adapted to shunt simultaneously small amounts of 
blood from the venae cavae to a single autogenous 
lobe, and thence after oxygenation to the aorta. In 
this way both sides of the heart were by-passed and 
opening into the various chambers in a dry field per- 
mitted intracardiac surgery under direct vision. The 
technical factors in achieving this method of by-pass 
are discussed. 

Under this portion of the thesis a substantial sec- 
tion is devoted to physiologic and metabolic studies 
during thirty minute intervals of cardiac by-pass by 
the foregoing method. These include Van Slyke analy- 
sis of oxygen and carbon dioxide, pH determinations, 
plasma hemoglobin measurements, lactic acid deter- 
minations, clotting time, liver and renal function 
tests, etc. The results of these studies are indicated. 

Consequent to the above studies two series of ani- 
mals were subjected to cardiotomy with and without 
the creation of septal defects. The results of these 
studies constitute the major portion of the remainder 
of the thesis. 142 pages. $1.78. MicA 55-811 


A PHOTOMETRIC ANALYSIS OF THE 
REACTIONS OF BLOOD COAGULATION 


(Publication No. 10,947) 


Joseph Lein, Ph.D. 
Princeton University, 1947 


The optical density and light scatter changes oc- 
curring during the clotting process were studied from 
both a qualitative and a quantitative point of view. It 
was found that the presence of non-clottable proteins 
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profoundly influences the optical properties of the 
system during clotting. This fact was believed to 
indicate that extraneous proteins enter into the fibrin 
structure being trapped in the process of fibrin for- 
mation. Because of the participation of non-clottable 
proteins in the coagulation process, a quantitative 
analysis of the kinetics of fibrin formation had to be 
limited to those experiments in which purified throm- 
bin and fibrinogen were used. 


There was a marked difference in the light scatter 


characteristics when clotting occurred as a single 
step reaction through the action of thrombin than 
when clotting occurred as a two step reaction through 
the action of ionic calcium and a thromboplastic 
agent. The curves obtained by the clotting of fibrino- 
gen by thrombin were of the first order type while 
those obtained by the clotting of citrated plasma by 
ionic calcium and thromboplastin were sigmoid. 
Both the lipid and protein thromboplastic agents used 
yielded qualitatively similar curves. 

A kinetic analysis of the clotting of fibrin by 
thrombin under certain limiting conditions was 


POLITICAL 


POLITICAL SCIENCE, GENERAL 


THE MICHIGAN MUNICIPAL LEAGUE: 
AN ANALYSIS OF POLICIES AND SERVICES 


(Publication No. 11,241) 


George Alfred Bell, Ph.D. 
University of Michigan, 1955 


This dissertation is an analysis of the policies 
and services of the Michigan Municipal League. The 
League, an organization comprising most of the cities 
and villages in the state, serves as a clearing-house 
of information on municipal problems and as a repre- 
sentative of municipal interests before the state Leg- 
islature. Similar leagues exist in almost every state, 
but they have received relatively little attention in the 
literature of political science. Therefore this case 
study has been made of one such organization, repre- 
sentative of those which are strong and well es- 
tablished. 

The thesis reviews the scope of the Michigan 
League’s interest and action on legislative issues and 
the extent of its services on technical matters. It 
also analyzes the factors circumscribing these activi- 
ties. In making an evaluation the author had complete 
access to the League’s records and files and held 
numerous interviews with past and present League 
officials. 

Concerned primarily with the period since 1928, 
the study begins with a brief historical survey of the 
League’s development. There follows a description 
of organizational structure, including relationships 


developed. The reaction was postulated to be analo- 
gous to a polymerization process and first order 
reaction kinetics were developed which described the 
reaction in terms of light scatter with an error of 

6 per cent. Since the reaction followed a course typi- 
cal of a first order reaction it was thought that the 
thrombin did not play a stoichiometric role in the 
polymerization process. 

In view of recent work on reaction mechanisms it 
was postulated that the clotting of fibrinogen by 
thrombin takes place in two steps. In the first 
step the thrombin activates some of the fibrinogen 
molecules and in the second step the activated firbin- 
ogen reacts with non-activated fibrinogen present in 
a progressive polymerization reaction. The concept 
of separation of the activation process from the poly- 
merization process was discussed in relation to pos- 
tulated mechanisms of thrombin action. It was 
pointed out that such a hypothesis does away with the 
necessity of considering thrombin to act through an 
enzymatic mechanism. 

54 pages. $1.00. MicA 55-812 
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with other organizations. A chapter is devoted to 
League revenues and expenditures. Then a series of 
four chapters deals with League legislative activity. 
The first is concerned with the procedures and meth- 
ods used to determine and implement League policy. 
The second describes and analyzes League policy on 
municipal revenue issues. The third considers the 
highway finance problem, on which the League, in 
1951, achieved its most significant legislative victory. 
The fourth inquires into the League’s role in relation 
to other issues, including home rule, legislative re- 
apportionment and county reorganization. 

The next two chapters describe League services. 
One explains general services, such as information, 
magazine, conventions, training and research. The 
other examines special services, financed by fees, 
such as charter consulting, purchasing and personnel. 
An assessment is made of the need and possibility of 
expanding League services, either in new areas or in 
already existing ones. A concluding chapter meas- 
ures the League’s success in relation to the basic 
needs of municipal governments in Michigan. 

Since this is a case study of one league, the evalu- 
ation of the impact of municipal leagues generally on 
municipal government and administration must await 
similar studies of other leagues, both strong and 
weak. However, the findings are deemed to be of in- 
terest to municipal leagues and political scientists. 
The League is an organization run by incumbent city 
and village officials; therefore its legislative pro- 
gram stresses their current, most pressing problems 
rather than matters of long-range reform. In decid- 
ing on its program, the League must search for 
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adequate solutions which are possible of attainment 
within the framework of Michigan’s traditions, con- 
stitutional provisions and political realities. To ac- 
complish this most effectively the League must not 
only strive to deal successfully with outside forces - 
other interest groups and legislators — but must also 
arrive at substantially unanimous agreements among 
its own widely diversified membership. 

The League’s service activities are wide in scope, 
but are limited in extent and intensity by many of the 
same traditional and political factors which deter- 
mine League legislative activity. The League has 
been especially careful to operate its services so as 
to avoid conflict with private business. 

Within the limits imposed by external and internal 
forces, the League has served its members well. It 
has successfully represented municipal legislative 
interests and, through its general and special serv- 
ices, has contributed to the improvement of munici- 
pal needs which deserve further League attention: 

(1) a legislative grant of broader municipal tax pow- 
ers and (2) additional technical services. 
383 pages. $4.79. MicA 55-813 


AN EXTENSION OF THE UNFOLDING 
TECHNIQUE TO r-DIMENSIONS 


(Publication No. 11,291) 


William Lee Hays, Ph.D. 
University of Michigan, 1955 


There is a growing realization of the variety and 
utility of mathematical models available to psychology 
as an empirical science. Measurement models, in 
particular, have recently come under closer scrutiny 
in the light of the theoretical requirements of behav- 
ioral data. A number of techniques of data-analysis 
which are designed for the analysis of data satisfying 
the “weaker” measurement models have been devel- 
oped by Coombs and his co-workers. One such 
method is the Unfolding technique for unidimensional 
rank-order preference-data. 

This study is an attempt to generalize the Unfold- 
ing Technique to multi-attribute (that is, multidimen- 
sional) data. Joseph F. Bennett had previously de- 
veloped ways of estimating the dimensionality of a 
set of rank-order data; this study develops criteria 
for approximating a set of orthogonal reference vec- 
tors in terms of the projections, or loadings, of the 
stimuli in each reference vector in turn. In this re- 
spect, the method isolates a set of attributes or “fac- 
tors,” analogous to the set of factors obtained in 
multiple-factor analysis. While multiple-factor anal- 
ysis yields the loadings of the stimuli in terms of an 
interval scale, the multidimensional extension of the 
Unfolding Technique yields a set of ordinal scales of 
stimuli. 

In most essential respects, however, the proce- 
dure may be regarded as a completely non-numerical 
analogue of multiple-factor analysis for rank-order 
preference-data. No correlational procedures are 
employed; just as in the unidimensional Unfolding 


Technique, this method deals directly with rank-order 
data. 

The mathematical model employed is the Euclid- 
ean vector space. Several mathematical criteria are 
developed for approximating a centroid solution using 
the set of different rank-orders of preferences for a 
group of subjects; and a procedure for this analysis 
is outlined, accompanied by two hypothetical examples. 

The method has been applied to two sets of em- 
pirical data, and these results are presented. The 
first set of data are rank-order responses to a six- 
item religious-attitude questionnaire; three attri- 
butes were inferred from the analysis of this data. 

The second set of data for which results of analy- 
sis are presented are the rank-order preference re- 
sponses of a group of 2500 blue-collar workers toa 
set of ten job characteristics. Analysis of these data 
reveals four underlying attributes, tentatively identi- 
fied as (1) “immediate vs. delayed satisfactions,” 

(2) “personal advancement vs. status quo,” (3) “job- 
centeredness vs. milieu-centeredness,” and (4) “in- 
terpersonal vs. personal interests.” 

Finally, some of the problems of further develop- 
ment, such as rotation, grouping individuals, tests of 
goodness of fit, and alternative models, are discussed, 
and some conjectures made concerning their eventual 
solution. 118 pages. $1.48. MicA 55-814 


DONOSO CORTES AS SERVANT 
OF THE STATE 


(Publication No. 10,793) 


John Joseph Kennedy, Ph.D. 
Columbia University, 1954 


Juan Donoso Cortés, Marquis of Valdegamas, 
(1809-1853) spent nearly twenty-four years in the 
service of the Spanish crown and government: in the 
lower echelons of various ministries, in parliament 
and in the royal household. He was Isabel II’s envoy 
at Berlin and Paris. Donoso is best known as a 
writer and political theorist representing an extreme 
rightist position. Though he ended as an arch- 
conservative, he had entered public life as a liberal 
and as a supporter of the “liberal monarchy” against 
the attacks of the traditionalists who supported the 
Pretender, Don Carlos. After Donoso’s sympathies 
had moved far to the right, he continued to be, never- 
theless, loyal to the “liberal monarchy.” 

The general regard for Donoso among historians 
and students of politics emphasizes almost exclu- 
sively his role of political philosopher. This evalua- 
tion fails to accord due significance to the fact that 
Donoso was also a man of action whose endeavors 
were characteristically turned to practical politics 
rather than to political theory. 

Donoso’s earliest writings establish him in the 
liberal constitutionalist group opposing the traditional 
Bourbon absolutism. At this point his concern is to 
keep the machinery of government in good order. 
The institution of central importance for him is the 
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monarchy. Spurred on by the threats that the Carlist 
challenge and the Regency crises of 1840 and 1843 
offered to the crown’s stability, Donoso tried chiefly 
to define and defend the rights of the monarch in a 
constitutional system. Though he places the monarch 
in a paramount position, he recognizes the importance 
of other institutions and attempts to define their 
proper spheres of action within a constitutional 
framework: parliament, the ministry, the electorate, 
political parties, the armed services and the finan- 
cial system of the state. In this period Donoso’s pri- 
mary concern is with the machinery of government, 
but his writings also give attention to problems of 
personal liberty and to the relationship between gov- 
ernment and society. 

In 1847 Donoso emerges from an experience of 
religious “conversion” as a Catholic conservative. 
He now distrusts constitutional government and trans- 
fers his hope for the future of society from the state 
to the church. His organized attacks upon liberalism 
and socialism as the great evils of nineteenth century 
Europe produce in 1851 the work, El Ensayo Sobre 
El Liberalismo, El Socialismo Y El Catolicismo, 
which became his best known publication. Though 
hailed in many quarters as a defender of the Catholic 
tradition, Donoso with this book aroused the opposi- 
tion of many important figures in the Catholic Church. 

Donoso’s attack upon liberalism springs largely 
from his experience as a practical man of affairs. 
His attack upon socialism is more strictly philosoph- 
ical. His solution to cure the evils he saw in con- 
temporary society was unlimited dictatorship, which 
could act to restore society to what Donoso would 
consider a desirable condition. The weakness of 
Donoso’s final position lies not in the views he took 
regarding the political movements of his age, but in 
the basis on which he would establish dictatorship: 
on his own interpretation of a doctrinal criterion he 
judged Europe in a state of decadence, but it was a 
narrow, specialized application of doctrine, and much 
in the broad sweep of Christian tradition would deny 
his right to use such a standard to justify the imposi- 
tion of dictatorship. 188 pages. $2.35. MicA 55-815 








POLITICAL BEHAVIOR IN POST-TREATY 
JAPAN: A SURVEY OF CONSTITUENTS 
AND LEADERS IN TWO SELECTED AREAS 


(Publication No. 11,326) 


Douglas Heusted Mendel, Jr., Ph.D. 
University of Michigan, 1955 


The purpose of this study is to analyze the rela- 
tionship of political party identification and rural- 
urban residence to measures of political conscious- 
ness, political participation, and voting motivation in 
Osaka City and the Izumo plain area of Shimane Pre- 
fecture during the spring of 1953. The study is in- 
tended to provide students of political behavior with 
comparative Japanese data and to provide students of 
Far Eastern politics with a better understanding of 


contemporary Japanese voting behavior and political 
attitudes. 

The basic methodology of the study involved per- 
sonal interviews with probability samples of about 
900 eligible voters and 50 elected political leaders in 
each area, using standardized questionnaires devel- 
oped through pretests in Okayama City. Leadership 
data are used to provide (1) a comparison of leader- 
ship understanding of constituent voting behavior, and 
(3) supplementary information on problems not cov- 
ered adequately by the constituent data. Results of 
the pretests and of other Japanese surveys, and non- 
survey material, are cited for comparative and back- 
ground purposes. 

After a preliminary chapter describing the national 
political scene in post-treat Japan, the high consist- 
ency of party identification, as measured by reported 
voting in 1949 and 1952, and reported preference in 
1953, is shown to justify use of reported voting be- 
havior in the 1952 Diet election as the principal meas- 
ure of identification. Among demographic sub-groups, 
businessmen and older constituents showed the high- 
est conservative party vote in 1952, while workers 
and younger constituents reported the highest radical 
party vote. 

On the first measure of political consciousness, 
an objective information scale, Osaka and radical 
voter respondents were found to be superior to Izumo 
and conservative voters; but on the second measure 
(self-rated political interest) and the third measure 
(political optimism), the area difference became 
sharply reversed, and the party difference slightly 
reversed, as the measure became more subjective. 

The strong Izumo and slight conservative voter 
superiority on optimism is seen again in the results 
on voting frequency; but when less formal means of 
participation are considered, first in a political par- 
ticipation scale and then in a separate treatment of 
group discussion, Osaka and radical voter superiority 
reappear. These and other data suggest that the 
urban sample’s lower voting frequency is a deviation 
due to its greater cynicism and weaker social cohe- 
sion. 

Osaka respondents, especially those of radical 
party identification, are shown to be more party- 
oriented and less amenable to in-group influences 
during Diet and local elections than Izumo respond- 
ents, especially Izumo conservatives, who reported 
being more candidate-oriented and more influenced 
by family, friends, neighbors, and union officials. 

Finally, clear partisan differences existed among 
both samples on most of the defense, foreign policy, 
and domestic revisionist issues included in the survey; 
but radical voter respondents, especially in Osaka, 
were more partisan than conservative voter respond- 
ents. All Osaka voters showed slightly more issue 
partisanship than Izumo voters. 

Leader respondents demonstrated a good under- 
standing of most aspects of their constituents’ voting 
behavior and, as anticipated, took even stronger par- 
tisan stands on issues. Comparative data from other 
areas substantiated all findings for which they were 
available. 

Three broad conclusions can be drawn from the 
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study: (1) the urban Osaka sample surpassed the 
rural Izumo sample on most measures of information, 
participation, party-oriented voting free from per- 
sonal influence, and issue partisanship; whereas the 
Izumo sample was superior only on interest, opti- 
mism, and voting frequency; (2) radical party voters, 
on all measures except optimism and voting fre- 
quency; and (3) within each sample and party group- 
ing, male, young, and better-educated respondents 
were usually the most superior demographic sub- 
groups. 309 pages. $3.86. MicA 55-816 


PROVINCIAL-CENTRAL GOVERNMENT 
RELATIONS AND THE PROBLEM OF 
NATIONAL UNITY IN MODERN CHINA 


(Publication No. 10,975) 


Wei-chin Mu, Ph.D. 
Princeton University, 1948 


The purpose of this study is to show how the rela- 
tion between the Central and provincial governments 
was the decisive factor in determining national unity 
or disunity in modern China, and meanwhile to find 
out whether “federalism” offered a real solution to 
China’s problem. 

The rise of the Federalist Movement in China was 
due to the disintegration of power after the Revolution 
of 1911. As a result of foreign aggression and inter- 
nal disturbances, the Imperial House after 1842 
gradually lost its control over the provinces which 
emerged as semi-independent units under the leader- 
ship of the viceroys and governors. With the disap- 
pearance of the Crown, the provinces became more 
disobedient than ever. Acting as “independent” states 
under the arbitrary rule of the warlords, the prov- 
inces could declare war against each other or pro- 
claim their neutrality. Under this circumstance, the 
cry for “federalism” increased. Since many Chinese 
people attributed the establishment of a strong union 
in America to the federal system, they tried to follow 
suit. If the thirteen independent states in the new 
Continent could form a union in 1789, why couldn’t the 
twenty-two “independent” provinces in China reunite 
under a federal system? 

On the other hand, the Anti-federalists, led by 
Sun Yat-sen, launched the counter-attack. In his Di- 
vision of Power Doctrine, he categorically repudiated 
the feasibility of a federal system and asserted that a 
unitary system was what China needed. But since the 
provinces have become independent de facto, certain 
concessions had to be made by the Central Govern- 
ment to make a unitary state possible. So he mean- 
while stressed the idea of provincial autonomy. 
Theoretically what he tried to do was to provide for 


provincial autonomy within the framework of a unitary 


system so that a “balance of power” between the Cen- 
tral and provincial governments could be created. 
This theory in itself is sound because it followed the 
middle course between over-centralization and over- 
decentralization. It was also the fruit of the battle 


between the Federalists and Anti-federalists in the 
early twenties. 

Unfortunately, in practice, Sun Yat-sen’s theory 
was reinterpreted to support the policy of centraliza- 
tion under the one-party government of the Kuomin- 
tang. The centralization system as developed in the 
past two decades succeeded in making China a unified 
state but failed to build provincial-Central govern- 
mental relation on a democratic and constitutional 
basis. As a result, China today seems to be heading 
toward another disintegration of power which would 
mean another period of national disunity. 

It should be noted, however, that the new Chinese 
Constitution will bring the provincial-Central gov- 
ernmental relation to a new stage. This Constitution 
was adopted on Dec. 25, 1946, and became effective 
after Dec. 25, 1947. In essence, it provides for pro- 
vincial autonomy within the framework of a unitary 
system as envisaged by Sun Yat-sen. According to 
the Constitution, the provinces are self-governing 
units in the sense that they have their own Constitu- 
tions and legislatures, and can exercise certain 
“enumerated” powers. But the provincial Constitu- 
tions and the “enumerated” powers are subject to the 
control of judicial review and Central legislation. 
From this point of view, their autonomous rights are 
granted by the Central Government. Then the Cen- 
tral Government may restrict and withdraw these 
rights as it seems fit. 

In order to remedy the defects of over- 
centralization under the Kuomintang government, the 
writer of this study wishes to make the following sug- 
gestions: 

1. The Legislative Yuan(Parliament) should dele- 
gate more civil powers to the provinces while con- 
centrating military powers in the hands of the Cen- 
tral Government; 

2. Since the urgent need of China today is to have 
more powers devolved on the provinces, the Judicial 
Yuan (Supreme Court) should take this into consider- 
ation when exercising the power of judicial review of 
Provincial Legislation. 

3. No military man should be allowed to be 
elected as provincial governor in order to end pro- 
vincial militarism. 

4. By establishing and strengthening provincial 
and Hsien self-governments, China’s progress to- 
ward democracy would be greatly accelerated, 

445 pages. $5.56. MicA 55-817 


THE POLITICAL THEORY OF 
AMERICAN BUSINESS: SELECTED 
SPOKESMEN AND ORGANIZATIONS 


(Publication No. 10,995) 


James Warren Prothro, Ph.D. 
Princeton University, 1952 


America is known as a business civilization, and 
her literature correspondingly abounds in studies of 
business problems. Despite the fact that a goodly 
number of these volumes are concerned with the 
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significance of business in American politics, how- 
ever, there has been no systematic study of the po- 
litical ideas of American business from a substantive 
point of view. The purpose of this study is to make a 
contribution toward filling that gap. More specifi- 
cally, it attempts to systematize and analyze the po- 
litical theory of American business as it unfolded 
during a revealing era of American politics, the dec- 
ade of the 1920’s. On the basis of this consideration 
of business ideas, it offers an interpretation of the 
place of the business theory in the American tradition. 

Since the development of a complete history of 
business thought is beyond the scope of this study, it 
focuses — in topical rather than chronological terms — 
upon a single decade. For three reasons the decade 
of the 1920’s promised to be most rewarding: busi- 
ness had attained much its present form; it had 
organized for the more effective expression of the 
business point of view; and it was both powerful and 
unashamed. 

When it is said that an effort is made to illumi- 
nate “the political theory of American business,” that 
objective is assumed to call for the development and 
consideration of that political theory which is im- 
plicit in the ideas proclaimed and generally accepted 
as “the” point of view of the business community. 
The focus is accordingly upon the recognized ideas 
of American business, upon those points of view 
which impinge upon the community at large and there- 
fore affect the course of American thought. 

To develop those ideas bearing the stamp of 
American business as a whole, it appeared an appro- 
priate methodological step to turn to organized busi- 
ness, that portion of the business community which is 
unified and articulate in the name of all business. 
During the 1920’s there were two nation-wide organ- 
izations, the National Association of Manufacturers 
and the United States Chamber of Commerce, with 
the declared purpose of speaking for American busi- 
ness. Reliance is accordingly placed upon these two 
groups as the source of the political theory of Ameri- 
can business during that period. 

The conceptual structure employed to analyze the 
business theory is built around the nature of man, 
society, and government. Topics devised to develop 
each of these categories are, for the nature of man, 
the natural capacity of man, the external and internal 
determinants of man’s nature, and his summum bonum; 
for the theory of society, its ideals, institutions, and 
unifying agent; for government, its ends, means, 
functions, power, and rulers. Within this framework 
the attempt is to allow business to speak for itself. 

From the entire structure of business thought 
half-a-dozen interrelated assumptions emerge with 
particular clarity. The nature of man establishes the 
doctrine of the elite and a material standard of val- 
ues; the theory of society develops the pre-eminence 
of economic interests and the necessity of social 
stability; the theory of government points to the fear 
of popular control and the importance of individual- 
ism. These appear to be the root postulates, the 
basic beliefs which govern the business approach to 
every type of specific problem. In one combination 
or another these themes color the business theory 


throughout and identify it as a theory of rigorous 
conservatism. 

Business thought may be said to represent an ex- 
tension of the conservative strain that has always 
been an integral part of the American tradition. In 
the extremity of its dedication to the narrow inter- 
ests of an economic minority, however, the business 
theory of the 1920’s is judged greatly to have sapped 
the vitality of the conservative tradition for which it 
spoke. 486 pages. $6.08. MicA 55-818 
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LAW AND RELATIONS 


THE SWISS PRESS AND ITS RELATIONSHIP 
TO SWISS FOREIGN RELATIONS AND 
FOREIGN POLICY IN WORLD WAR II 


(Publication No. 10,917) 


Frederick Howard Hartmann, Ph.D. 
Princeton University, 1949 


The dissertation is an inquiry into the relationship 
of the Swiss press to Swiss foreign relations and for- 
eign policy during World War IL. 

The role of the press in Switzerland became par- 
ticularly important during the recent war. Due to her 
precarious economic and military situation, Switzer- 
land could not afford to overlook any factor which af- 
fected her foreign relations. It was in direct re- 
sponse to Germany’s protests over press content that 
the first controls were instituted even before the out- 
break of war. After her neighbors became involved 
in the conflict on opposite sides, a far more com- 
plete control became necessary. These controls ul- 
timately were carried out by the Federal Council 
through the use of orders and instructions. 

Switzerland’s greatest concern during the war was 
the possibility of German aggression. Although Swiss 
popular opinion was unfavorable to Germany, all 
press commentary at critical times reflected Swiss 
fear of Nazi invasion. Press content was subordi- 
nated to the national interest. 

Of almost equal importance were her relations 
with Italy and France. While fear of Italy did exist, 
the Swiss believed that the danger there was not so 
great. Moreover, Italian policy was more susceptible 
to adroit propaganda, and the economic ties between 
Switzerland and Italy necessitated good relations if at 
all possible. Whereas Swiss policy toward Germany 
was essentially negative, that toward Italy was posi- 
tive as well. Policy toward France was complicated 
by policy toward Italy. Friendship with both was dif- 
ficult to maintain but was an essential facet of Swiss 
foreign policy. It was particularly difficult after the 
Fall of France when French loyalties were divided. 

Although Switzerland’s immediate concern was 
with her neighbors, and this remained true throughout 
the war, still, as the tide turned against the Axis, her 
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attention focused increasingly on the effect which the 
policies of America, Britain and Russia would have 
upon the post-war structure of Europe. As these na- 
tions took the offensive, Swiss fears of the Axis de- 
clined. The altered situation was reflected in the 
press content. Emphasis was then placed upon urg- 
ing the Anglo-Saxons to stiffen their policies toward 
Russia, in whose rise the Swiss saw a menace ulti- 
mately greater than fascism. 

Swiss press control was imposed upon a tradi- 
tionally free press and was enforced normally through 
post-publication censorship. Although this placed 
great responsibility upon the individual editors, it 
proved to be an effective method of implementing 
Swiss foreign policy through the press and of using 
the inescapable effect of press content on Swiss for- 
eign relations for the national interest. 

316 pages. $3.95. MicA 55-819 
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ADMINISTRATION 


SEPARATIONS OF FEDERAL 
EMPLOYEES, 1937-1947 


(Publication No. 10,885) 


James Westbrook Drury, Ph.D. 
Princeton University, 1948 


The effectiveness of the Federal Government is in 
a substantial measure determined by the manner in 
which the million and a half Federal civil servants 
daily perform their duties. To assure the maximum 
efficiency of the civil service, the unsatisfactory em- 
ployees must be discharged and the desirable ones 
retained whenever possible. Federal separation pol- 
icies should aim to accomplish this objective. 

The Government stands to lose much by an ill- 
considered separation policy. The loss of employees 
means that time and money spent to recruit, examine, 
and train new employees with at least temporary dis- 
ruption to the services performed. Inadequate sepa- 
ration policies and practices may result in decreased 
production and lower employee morale and prestige. 

The aim of this study is to describe the policies 
and practices of the Federal Government in separating 
employees, to identify weaknesses of these policies 
and practices, to suggest possible remedies, and to 
establish the relationship between the separation 
policies and practices and a sound Government pro- 
gram of personnel management. 

In the absence of provisions to the contrary, the 
legal power of removal rests with the appointing au- 
thority. Since Congress gives agency officials au- 
thority to appoint, it is able to restrict that authority. 
In general Congress and the courts require that cer- 
tain procedures be followed but do not review agency 
administrative findings of facts in removals. 

The political activity restrictions are enforced in 
part by removing the employees who violate them. 


These restrictions aim to develop political neutrality 
among the civil servants and to prevent political par- 
ties from using Government employment for their 
Own purposes. Federal employees are forbidden 
from taking an active part in political campaigns, but 
the specific activities which are prohibited are en- 
gaged in by only a small portion of the citizenry. 

During the last decade the Federal Government 
adopted a policy of excluding all those of doubtful 
loyalty from employment. In spite of the seriousness 
to the individual employee determined to be of ques- 
tionable loyalty and the difficulty of fitting such a loy- 
alty requirement into our concept of civil rights, the 
Government has insisted on making such determina- 
tions administratively. The loyalty program begun 
by President Truman in 1947 grants to employees 
‘and applicants some protection from arbitrary ad- 
ministrative determinations of their loyalty, but the 
employees of the various national defense agencies 
are excluded from the program. 

The Civil Service Commission, under Congres- 
Sional authority and guidance, promulgated uniform 
reduction in force regulations which provided for 
considering the type of appointment, veteran standing, 
efficiency, and length of service in selecting the em- 
ployee to be separated when work or funds were no 
longer available. The reduction in force program 
resulted in many qualified war-time employees being 
separated without having an opportunity to compete 
with the pre-war employees for continued employ- 
ment, 

While the Federal Government allows the employ- 
ing agency broad discretion in making removals, 
statutory and administrative safeguards have been 
developed to protect the employee from being arbi- 
trarily removed for cause. Despite the large number 
of separations for cause reported in the last several 
years, the feeling is still widespread that the ineffi- 
cient employees are not removed. Improvement of 
supervisory practices seems the best method for the 
more effective elimination of the “dead wood.” 

Increased knowledge of the human factors of 
management may make it possible for the Govern- 
ment to retain many of its desirable employees who 
are now resigning. Some efforts have been made to 
ascertain the reasons for employees leaving the 
service. 

Federal employees are retired after fifteen years 
of service upon reaching the age of seventy. They 
may voluntarily retire earlier or when disabled. 
Benefits are allowed the dependents of employees 
who die before retirement. 

Among the major types of separations proportion- 
ally few are made for political activity, disloyalty, 
cause, and retirement. The number of each type 
of separation is not a measure of its importance. 
Resignations and, particularly in the post-war pe- 
riod, reductions in force have accounted for most 
of the separations. The policy and practices gov- 
erning each type of separations should be deter- 
mined in light of its effect on the total personnel 
program of the Government. 

314 pages. $3.93. MicA 55-820 
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STUDIES ON THE ROLE OF PICTURE 
CUES IN PROJECTIVE MEASUREMENT 
OF ACHIEVEMENT MOTIVATION 


(Publication No. 11,246) 


Robert Charles Birney, Ph.D. 
University of Michigan, 1955 


The general purpose of this study was to deter- 
mine more accurately the role of the picture cues in 
the projective measurement of the Achievement mo- 
tive. First it was proposed to use ratings of the pic- 
tures on the scoring categories of the n Achievement 
system as an independent definition of the picture 
cues. Then these rated values were compared with 
the obtained n Achievement scores in an effort to see 
how well cognitive estimates of the pictures would 
predict motivational data. 

One hundred and fifty college students rated an 
average of four pictures each from a total sample of 
sixty pictures. Each picture was rated by an average 
of ten persons, both male and female, and from these 
ratings median values were obtained for each picture 
on each of the respective scoring categories. These 
medians were then combined into one distribution and 
rank order positions then assigned to the pictures. 
Eighteen pictures were then selected to provide three 
sets of six pictures. These sets were made parallel 
in ratings of strength, affect, and content. 

The three sets of pictures were then made part of 
a two hour testing session in which a total of 73 col- 
lege males performed on a Zeigarnik task, wrote 
stories to the pictures, recalled the Zeigarnik task 
items, then took speed tests in Addition and in Word 
Coding. All three tasks were known to have provided 
performance scores which in past studies showed a 
positive relationship to the n Achievement score. 
Control procedures made it possible to treat differ- 
ences in n Achievement score distributions between 
pictures as due to pictures per se. 

It was found that the raters could reliably predict 
both the achievement-related affect scores, and the 
likelihood of scorable achievement themes. However 
they could not anticipate the details of the achieve- 
ment stories. 

In the second part of the study an effort was made 
to compare pictures in terms of the discriminability 
and the directional predictiveness of their scores. It 
was found that the correlations of picture scores with 
performance scores on Additions and Word Coding 
yielded distributions symmetrical about zero. Pic- 
tures closest to the theoretically most discriminating 
position of eliciting stories from 50 per cent of the 
subjects were found to yield scores with the highest 


correlations with performance, regardless of direc- 
tion of relationship of score to performance. 

Efforts to show that picture differences in direc- 
tion of prediction were a function of content and affect 
cues were unsuccessful. When pictures were given 
definitions in terms of ratings of strength or affect 
these same hypotheses about picture differences 
again failed. 

The failure of individual pictures to predict per- 
formance more reliably was attributed to an unfore- 
seeable combination of circumstances which tended to 
depress differences in performance as a function of 
motivation. The failure of the hypotheses about the 
role of picture cues in effecting the directional pre- 
diction of n Achievement scores was taken to mean 
that the operations designed to test them had not 
proved adequate. 

The results of this study are taken to indicate that 
the development of an operation to give picture cues 
a definition independent of the scores they elicit is 
feasible. The finding that many pictures gave scores 
negatively related to performance raises many inter- 
esting questions about the factors which determine 
the n Achievement score. A discussion of these fac- 
tors and their interaction is presented along with 
suggestions for future research on this problem. 

92 pages. $1.15. MicA 55-821 


AVOIDANCE LEARNING OF PERCEPTUAL 
DEFENSE AND VIGILANCE 


(Publication No. 11,267) 


Don Edwin Dulany, Jr., Ph.D. 
University of Michigan, 1955 


It has frequently been alleged that threat influences 
perception. In the past few years numerous studies 
have appeared in support of this allegation. The typi- 
cal experiment in this area assesses the recogniza- 
bility of taboo words, or other material assumed to 
be threatening, as compared with the recognizability 
of emotionally neutral words. Some have hypothe- 
sized a perceptual defense mechanism, presumably 
in the service of the ego and analogous to the psycho- 
analytic mechanism of repression, working to resist 
the recognition of threatening material. A number of 
studies have found higher visual recognition thres- 
holds for taboo words than for neutral words and have 
been interpreter as supporting the perceptual defense 
hypothesis. 

However, evidence has been presented that sup- 
ports alternative interpretations of these findings. It 
could reasonably be said that taboo words prove less 
recognizable, not because of any emotional significance 
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they may have, but simply because they have been 
less frequently encountered or because the subject 

is set to perceive neutral words. Furthermore, 
thresholds in these studies are obtained with a tech- 
nique by which the stimulus is exposed for progres- 
sively longer durations on each trial until it is iden- 
tified. Hence, if the subject were reluctant to report 
the taboo word, its threshold would be spuriously 
raised. What is more, there are a number of studies 
reporting greater sensitivity to threatening stimuli 
than to neutral stimuli, an effect that has been termed 
perceptual vigilance. Thus there is reason to ques- 
tion whether threat does in fact affect perception. If 
there is such an effect, it is not clear whether that 
effect is one of defense or vigilance. 

It was proposed that perceptual defense and 
vigilance are learned reactions to threatening stim- 
uli. It was proposed, further, that the strengthening 
of perceptual responses will follow principles of 
overt, muscular response learning. It was the pur- 
pose of this study to produce experimentally the 
learning of perceptual defense and vigilance. Thus, 
an attempt was made to change the comparative rec- 
ognizability of previously neutral stimulus by manip- 
ulating punishment and instructions, taking care to 
control for those variables that have been seen to 
influence measures of recognizability. Specifically, 
the following hypotheses were tested: a) When one 
perceptual response is followed by punishment and 
competing perceptual responses are instrumental to 
avoidance of punishment, the former will become 
weaker as compared with the competing perceptual 
responses. Perceptual defense will be learned. 

b) When one perceptual response is instrumental to 
avoidance of punishment and competing perceptual 
responses are followed by punishment, the former 
will become stronger as compared with the competing 
perceptual responses. Perceptual vigilance will be 
learned. 

In the first part of the experiment the compara- 
tive recognizability of four geometrical figures was 
obtained for each subject. During the defense train- 
ing series, the four figures were presented for an 
exposure duration too short to permit full recognition. 
The subject was instructed to indicate on each trial 
the position of the figure he found to be clearest. One 
figure was arbitrarily chosen by the experimenter 
and designated the critical figure. If the subject se- 
lected the critical figure he received a harmless but 
uncomfortable electric shock. Selection of one of the 
other three resulted in shock avoidance. After the 
training series, the comparative recognizability of 
the four figures was again assessed. For fourteen of 
sixteen subjects, the critical figure was found to be 
less recognizable than before training. These find- 
ings confirm Hypothesis I. 

The vigilance procedure, as with the defense pro- 
cedure, began with an assessment of the comparative 
recognizability of the four figures for each subject. 
During the vigilance training series, selection of the 
critical stimulus as clearest was instrumental to 
avoidance of the shock; selection of one of the non- 
critical stimuli was followed by shock. In the post- 
training assessment series the critical stimulus was, 


for thirteen of sixteen subjects, found to be more 
recognizable than before training. These data sup- 
port the second hypothesis. 

These findings support the view that perceptual 
defense and vigilance are learned reactions to anxiety 
88 pages. $1.10. MicA 55-822 


arousing material. 


PSYCHOLOGY, CLINICAL 


AN EXPLORATORY STUDY OF 
IDENTIFICATION IN GROUP THERAPY 


(Publication No. 11,254) 


Gerald Jeoffrey Briskin, Ph.D. 
University of Michigan, 1955 


Chairman: E. S. Bordin 


This study is concerned with the prediction, from 
relevant personality variables, of identification with 
the therapist in group therapy. The hypotheses tested 
were as follows: 

1. Identification will take place in group therapy. 

2. Rigidity of personality structure is inversely 
related to identification. 

3. Identification will be greatest when high de- 
pendency is combined with high overt hostility. 

4, Degree of lability of personality structure is 
inversely related to identification. 

5. There is a curvilinear relationship between 
identification and the need-tension index of the Michi- 
gan Picture Test, both high and low tension scores 
related to low identification. 

The subjects were male and female adolescents 
(12-15 years of age) who were students at two schools, 
a high school and a junior high school. Students at 
these schools were asked to volunteer for groups 
that “would discuss adolescent problems.” Those 
who volunteered were rated by their teachers on 
emotional adjustment. Subjects rated as most poorly 
adjusted were eliminated from the study. Four ther- 
apy and four control groups were organized, each 
composed of five boys and five girls. For each ther- 
apy group a control group was matched for grade, 
sex and emotional adjustment. The control group 
received no therapy. The members of the groups 
were given a special questionnaire, designed to meas- 
ure needs, and group forms of the Rorschach and 
Michigan Picture Test before the experimental pro- 
cedure proper began. At the conclusion of therapy 
the members of all the groups again took the ques- 
tionnaire. Each group had a different therapist and 
two or more observers completed a questionnaire 
rating each therapist. Each therapist also rated 
himself in terms of the questionnaire. 

A measure of identification was obtained by taking 
the number of shifts by the subjects from pre to post- 
therapy questionnaires which were in the direction of 
the therapist as defined by the combined observer 
ratings. Measures of dependency, lability, overt 
hostility, and rigidity were derived from the 
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Rorschach tests; a measure of need tension was 
taken from the Michigan Picture Test. 

Exploratory investigations were carried out in 
relation to those subjects who left therapy, the inter- 
relations of the predictive variables, and the inter- 
relations of the therapists self ratings, observer 
ratings of the therapists, and experts ratings of the 
“ideal” therapist. 

Hypotheses 1, 2, and 4 were confirmed. Hypothe- 
sis 3 was partially confirmed, and hypothesis 5 was 
not tested since the Michigan Picture Test proved 
less sensitive in group administration than it did in 
individual administration for which it was developed. 
These findings were discussed in the light of the the- 
ory of identification presented, and were interpreted 
as favorable subject to subsequent investigation. 
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THE EFFECTS OF SETTING AND LEVEL OF 
ANXIETY ON THE ACQUISITION AND 
EXTINCTION OF A KEY-PRESS RESPONSE 


(Publication No. 6435) 


Ira Stanley Cohen, Ph.D. 
Indiana University, 1953 


The present experiment was designed to investi- 
gate the effect of the difference between a clinical 
and an experimental setting and the effect of level of 
anxiety on the acquisition and extinction of a relatively 
simple key-press response. The interactive effects 
of the two independent variables, setting and anxiety- 
level, were also investigated. 

High Anxiety and Low Anxiety subjects were se- 
lected on the basis of scores on the Taylor Anxiety 
Scale. Half of each of these groups was then as- 
signed to a Clinical-setting or Experimental-setting 
group. . 

All subjects received 13 pre-trials, 35 acquisition 
trials, and 30 extinction trials. The response se- 
lected for reinforcement during the acquisition se- 
ries was the one which occurred with least frequency 
during the pre-trials. 

No significant differences were obtained due to the 
setting or to the interaction between anxiety-level and 
setting. However, the High Anxiety group required 
significantly more trials before making the first 
“correct” responses during the acquisition series 
than did the Low Anxiety group. Low Anxiety subjects 
made more “correct” responses during the extinction 
series, and this difference was statistically signifi- 
cant when the extinction scores were adjusted for 
number of reinforcements received. 

It is tentatively suggested that the differences in 
acquisition and extinction scores due to anxiety-level 
were related to a greater sensitivity in High Anxiety 
subjects to changes in the situation. The concept of 
rigidity is introduced to offer a possible explanation 
for the difference between anxiety groups in the num- 
ber of trials to the first reinforcement. It is sug- 
gested that highly anxious subjects were less variable, 
or more rigid, in their behavior in the early phases 


of the experimental period and consequently required 
more trials before making a response which they 
previously had made with little frequency. An analy- 
sis of the pre-trial responses gives some support to 
the hypothesis that the High Anxiety subjects were 
less variable, and therefore more rigid, while the 
task was still most unstructured. 
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AN INVESTIGATION OF CERTAIN 
ASPECTS OF THE RELATIONSHIP 
BETWEEN PERSONALITY ORIENTATION 
AND PERCEPTUAL DEFENSES 


(Publication No. 10,638) 


George Kaufer, Ph.D. 
New York University, 1954 


Chairman: Professor Bernard Kalinkowitz 


The purpose of this study was to determine by 
controlled experimentation the relationships between 
certain measures of personality orientation and 
characteristic modes of perceiving, as manifested in 
reactions to emotionally valent material on the 
“thereness-thatness” demonstration. 

The subjects of this study were forty-two male 
veterans from the neuropsychiatric and medical 
services of the East Orange Veterans Administration 
Hospital. Subjects were required to have 20/20 
(Snellen) vision, corrected; to show at least a normal 
Wechsler Bellevue I.Q.; and to indicate no evidence, 
on examination by physician or psychiatrist, of or- 
ganic brain pathology. 

A test battery consisting of six TAT cards, the 
Sacks Sentence Completion Test, the Rorschach and 
the Draw-A-Person Test was administered to each 
of the subjects. The protocols of these tests were 
submitted to three judges who were requested to 
judge the personality orientation of each subject. 

The personality orientations were defined, in 
Horney’s terms, as tendencies to move towards, 
against or away from people. For each subject the 
judges determined the general personality orienta- 
tion, the orientation towards men and the orientation 
towards women. Agreement by two out of three 
judges was accepted as adequate for categorizing the 
subjects. 

Each subject was required to make two series of 
six settings to predetermined points on the “thereness- 
thatness” demonstration for each of six objects: a 
three-quarter size playing card, a cube, a male fig- 
ure, a female figure, a male genital symbol and a 
female genital symbol. The two series of settings 
were made one day apart. Between the two, the 
subjects were interviewed with respect to each of 
the objects, at which time they were asked to 
identify the objects in the apparatus and to asso- 
ciate to them. 

The protocols of the inquiry were submitted to 
three judges, who were asked to determine the emo- 
tional valence of each object for the subjects. 
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Agreement by two out of the three judges was ac- 
cepted as determining the valance of each object. 

The mean settings for each object for each of the 
subjects were analyzed in terms of personality ori- 
entations. On the basis of this analysis, the following 
conclusions were drawn for the population studied: _ 

Personality orientation is related to characteris- 
tic modes of perception. 

With the exception of those groups judged moving 
towards and away from women, those subjects judged 
to be moving towards people perceive the stimuli as 
larger and closer, while those subjects judged to 
moving away from people perceive them as smaller 
and further away. 

In the present investigation no effects of verbaliza- 
tion on perception could be found. 

For the population studied, each of the objects 
appeared to have had a valence common to most of 
the subjects. 

In the present study, the relationship between the 
valence of an object and personality orientation could 
not be evaluated. 

For the population studied, there seemed to be a 
tendency to feel negatively about the more unstruc- 
tured and more unfamiliar objects. 
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A STUDY OF THE DEFENSE 
MECHANISM OF INTELLECTUALIZATION 


(Publication No. 11,309) 


Abraham Levitsky, Ph.D. 
University of Michigan, 1955 


This study aims to explore the psychoanalytic 
mechanism of intellectualization, about which there 
has as yet been no experimental work. The experi- 
ment has two parts: (a) To construct and validate 
measures of the mechanism of intellectualization. 
(b) To test the validity of an inference as to how the 
mechanism might operate in a learning situation. 

Intellectualization is that defense mechanism of 
the ego whereby the individual copes with anxiety by 
maximizing cognitive functions and employing them 
as controls. Environmentally, the intellectual de- 
fenses are used to structure situations and prevent 
surprise. In the case of drives and affects, intellec- 
tual defenses serve to bind them by identifying and 
“explaining” them. 

An inventory of 50 items was constructed to meas- 
ure the trait of intellectualization. This inventory 
was then validated by administering it to 29 psychi- 
atric patients who were independently rated by their 
therapists on this variable. An attempt to construct 
another intellectualization measure by means of a 
Sentence Completion Multiple Choice Test was not 
successful. 

In accordance with the clinical findings of Rap- 
aport and also with the psychoanalytic theory of in- 
tellectualization, it was hypothesized that the intel- 
lectualizer — with his strong drive to amass facts 
would do better than others in incidental learning 


tasks. Two measures of incidental learning were 
employed, and the hypothesis was supported in one of 
them. It is suggested that the reasons for the success 
of the one incidental learning measure are that it re- 
quired memory for sequence of stimuli, and also that 
the stimulus material consisted of discrete units 
rather than a larger and more complex stimulus pat- 
tern such as characterized the unsuccessful incidental 
learning measure. 54 pages. $1.00. MicA 55-826 


THE INFLUENCE OF VARIED 
INSTRUCTIONS ON THE RESPONSE 
ADEQUACY OF CERTAIN RORSCHACH 
INTELLIGENCE INDICATORS 


(Publication No. 11,227) 


Harold Ellis McNeely, Ph.D. 
The University of Nebraska, 1955 


Adviser: Marshall R. Jones 


This study was designed to determine the extent to 
which two Rorschach scoring categories, the human 
movement response and the whole response, measure 
intelligence when adequate response samples are ob- 
tained. According to Rorschach theory, the number 
of human movement responses and whole responses 
produced by subjects indicates their general intellec- 
tual level. Experimental studies have reported a low 
but significant relationship between these two scor- 
ing categories and intelligence. Because of the small 
number of responses often obtained on the stand- 
ard Rorschach Test, the obtained low correlations 
may not represent the true relationship between 
these categories and intelligence. 

The experimental plan in this study was to obtain 
from a group of eighty high school student subjects 
(a) scores on an intelligence criterion, the SRA Pri- 
mary Mental Abilities Test, (b) responses to the 
Rorschach cards using the standard instructions, and 
(c) responses to the Rorschach cards using experi- 
mental instructions designed to have the subjects 
produce as many human movement and whole re- 
sponses as possible. A balanced design was used to 
determine whether or not sex or order of experi- 
mental instructions influenced the number of re- 
sponses produced on the Rorschach cards. This 
design allowed a comparison to be made of the 
measurement characteristics of the response distri- 
butions obtained under standard and experimental 
instructions. 

The main hypothesis in this study was that re- 
sponse adequacy in the two scoring categories would 
lead to better measurement of intellectual abilities. 
While no significant correlations were found between 
the whole responses obtained on the standard Ror- 
schach Test and the Primary Mental Abilities Test 
scores, the whole responses obtained under experi- 
mental instructions correlated significantly with the 
Verbal-meaning, Reasoning, and Word-fluency test 
scores. The whole responses obtained under 
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experimental instructions correlated significantly 
higher with three separate ability tests of the Pri- 
mary Mental Abilities Test than did the whole re- 
sponses obtained.on the standard Rorschach Test. 

The human movement responses obtained on the 
standard Rorschach Test correlated significantly 
with the Verbal-meaning, Space, Reasoning, and 
Word-fluency scores. The human movement re- 
sponses obtained under experimental instructions 
correlated significantly with the Verbal-meaning, 
Reasoning, Number, and Word-fluency scores. The 
human movement responses obtained under experi- 
mental instructions correlated significantly higher 
with the Number test scores than did the human 
movement responses obtained on the standard Ror- 
schach Test. 

The experimental instructions method produced 
more adequate response samples. The distribution 
of human movement responses obtained on the stand- 
ard Rorschach Test was highly skewed and leptokur- 
tic while the distribution of human movement re- 
sponses obtained under experimental instructions 
approximated a normal distribution. The same type 
of change occurred with the whole response distri- 
butions. Both response distributions obtained under 
experimental instructions were considered as rea- 
sonably adequate to measure a normally distributed 
personality variable. The important finding was that 
the more adequate response samples resulted in 
higher correlations of the responses with the intelli- 
gence test scores. 

Multiple correlations were calculated to find if 
combined human movement and whole responses ob- 
tained under experimental instructions could predict 
Primary Mental Abilities Test scores better than 
either type of response alone. The findings indicated 
that the multiple correlation procedure did not result 
in significantly better prediction of the Primary Men- 
tal Abilities Test scores. 

No significant differences in mean number of hu- 
man movement responses or whole responses were 
found between male and female subjects. 

No significant differences in mean number of hu- 
man movement responses or whole responses were 
found between the two groups of subjects that re- 
ceived different orders of experimental instructions. 
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PSYCHOSEXUAL CONFLICTS AND 
DEFENSES IN VISUAL PERCEPTION 


(Publication No. 11,331) 


Sherman Eugene Nelson, Ph.D. 
University of Michigan, 1955 


Perceptual vigilance is broadly defined as a low- 
ered threshold and perceptual defense as a raised 
threshold to emotionally charged stimuli. Psychoan- 
alytic theory provides a basis for the following pos- 
tulates concerning these perceptual phenomena. Im- 
pulses which are unacceptable to the ego and denied 
conscious expression by it are continually striving to 


be released into consciousness. When such impulses 
are not subject to ego defense mechanisms a person 
should be more alert to stimuli associated with the 
impulses (perceptual vigilance). Closer to conscious 
awareness, ego defense mechanisms tend to prevent 
recognition of stimuli related to unacceptable im- 
pulses (perceptual defense). 

The purpose of the present research was to study 
perceptual vigilance and defense in persons with dif- 
ferent psychosexual conflict dimensions and ego de- 
fense preferences. The following hypotheses were 
tested: 

1. Perceptually vigilant behavior will be evoked 
when stimuli associated with high psychosexual con- 
flict are presented below the threshold of clear con- 
scious recognition, under conditions at which ego 
defense mechanisms are not likely to operate. 

2. Perceptually defensive behavior will be evoked 
in subjects predisposed to avoid or repress certain 
psychosexual stimuli when those stimuli are pre- 
sented below the threshold of clear conscious recog- 
nition, under conditions at which ego defense mech- 
anisms are likely to operate. 

The psychosexual conflicts and defense prefer- 
ences of each of 44 undergraduate men at the Univer- 
sity of Michigan were measured by the Blacky 
Pictures test, the Defense Preference Inquiry and 
other techniques related to the Blacky Pictures. 

Four Blacky pictures were selected as psychosex- 
ual stimuli for each of the subjects, to give a distri- 
bution of high and low conflicts and defense mechan- 
ism preferences. The perceptual procedures, which 
were given individually, consisted of flashing four 
Blacky pictures simultaneously in a tachistoscope at 
a speed below conscious recognition. In the vigilance 
series, which came first, the subject was simply 
asked to designate after each flash the position of the 
picture which stood out the most —- a procedure de- 
signed to minimize the effects of ego defense mechan- 
isms. In the perceptual defense series, the subject 
was asked to identify verbally which Blacky pictures 
were occupying various positions in the viewing field 
— a procedure designed to call ego defense mecha- 
nisms into play. 

The factors of stimulus familiarity, structural 
qualities of the pictures and selective verbal report 
were controlled. 

The vigilance hypothesis was confirmed by the 
results. On each of the six Blacky pictures (from 
which the four pictures shown to each subject were 
selected) the high conflict people were more vigilant 
than the low conflict people. On three pictures the 
differences were significant. On a fourth picture, a 
sizeable difference was probably not significant be- 
cause of the small number of subjects. The lack of 
significant difference on the two remaining pictures 
may have been due to the psychological or physical 
characteristics of the pictures. 

The defense hypothesis was confirmed in that sub- 
jects classified as repressors showed perceptual de- 
fense by significantly undercalling pictures relevant 
to their defenses. A further finding was a significant 
tendency for subjects who preferred projection to 
defend by overcalling relevant pictures. 
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The implications of the study for personality and 
perception lie in its demonstration that perceptual 
vigilance and defense are related to the specific per- 
sonality dynamics of the individual, and the further 
evidence it provides to support psychoanalytic theory. 
Methodologically, the study points up the complexity 
with which individual dynamics are manifested in 
perception, and the value of the Blacky Pictures as 
stimuli in studies relating personality to perception. 
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CUE AND DRIVE ASPECTS OF ANXIETY 
IN RELATION TO PERCEPTUAL 
VIGILANCE AND DEFENSE 


(Publication No. 11,341) 


Thomas Edward Pustell, Ph.D. 
University of Michigan, 1955 


The present study was primarily an exploration of 
a new technique for the study of discrimination with- 
out clear conscious awareness (subception). Predic- 
tions derived from several theoretical interpreta- 
tions of the work of Blum, and Lazarus and McCleary 
were tested. 

The procedure attempted to study some perceptual 
consequences of affect which was experimentally as- 
sociated with a previously neutral stimulus. Subjects 
were given either negative or positive reinforce- 
ments (electric shock or money) paired with one of 
four geometrical figures. There were 12 men and 
12 women in the negative reinforcement, and there 
were 12 men and eight women in the positive rein- 
forcement group. This procedure was similar to 
classical rather than instrumental conditioning, since 
the subject’s responses had no effect upon the admin- 
istration of reinforcements. In addition, the inad- 
vertent reinforcement of his responses was not pos- 
sible, because the subject could not give a response 
before the reinforcement was delivered. 

Under conditions of low illumination and short 
stimulus exposures, the subject made the same se- 
ries of perceptual judgments both before and after 
these experimental treatments. The four stimuli, 
which were presented simultaneously by tachisto- 
scope, were equidistant from the center of the pre- 
senting field. Each one appeared an equal number of 
times in all positions used. The subject was in- 
structed to designate the position (top, bottom, left or 
right) of whichever of the four stimuli “stands out 
the most” because “one design is darker than the 
other three.” Unknown to the subject all four of the 
stimuli were actually equally dark and approximately 
equal in attention getting value. If the operation pro- 
duced an increase in the frequency of choice of the 
critical stimulus, this was considered perceptual vig- 
ilance. A comparable decrease was considered per- 
ceptual defense. Also obtained were scores on the 
Pd scale from the MMPI, the Taylor Manifest Anxiety 
Scale and a post-experimental objective measure of 
each subject’s level of awareness. 

Practically all statistically significant findings 


occurred in the shock group. All 12 males showed 
perceptual vigilance. This is interpreted as confir- 
mation of the hypothesis that moderately strong anx- 
iety can function as a cue or signal which heightens 
perception. All of the low awareness females (six 
out of 12) showed perceptual defense. It is suggested 
that this can be: attributed to a stronger anxiety reac- 
tion to electric shock on the part of the females. 

This interpretation leads to the proposal that anxiety 
of intense drive proportions is reduced by perceptual 
defense whenever (1) escape or other constructive 
means of drive reduction are impossible, and (2) per- 
ceptual conditions are vague or ambiguous. Thus, 
under certain conditions the drive function of anxiety 
is considered to promote perceptual defense, and 
under other conditions the cue function is considered 
to promote perceptual vigilance. This “cue-drive 
hypothesis” is applied not only to the highly signifi- 
cant sex difference in reaction to the shock signal, 
but also to previous experimental findings. 

Random results among women in the shock group 
at close-to-conscious awareness are among the find- 
ings which are interpreted as evidence that semi- 
conscious sets and ideas of the subject may either 
inhibit or reinforce more automatic perceptual 
changes, except at levels of awareness which are far 
below usual statistical thresholds. 

No significant perceptual changes were found as a 
function of the monetary reinforcements. The failure 
of such “reward” to influence perceptual judgments 
is attributed to the inability of occasional, very small 
reinforcements (fifteen cents in nickels) to induce 
strong positive feelings in the face of a fatiguing and 
monotonous three-hour procedure. 

No significant trends were found in relation to the 
Pd and Taylor scales. 
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ON THE RORSCHACH INQUIRY TO 
CONTINUANCE IN PSYCHOTHERAPY 


(Publication No. 11,352) 


Lee Salk, Ph.D. 
University of Michigan, 1955 


Chairman: H.L. Raush 


The purpose of the present study was to relate 
certain Rorschach measures to continuance in psycho- 
therapy. 

The formulations conceptualizing the Rorschach 
test as “two tests” led this writer to an analogy be- 
tween the administration of the Rorschach test and 
the process of psychotherapy. The patient comes to 
therapy because of the discomfort he feels when his 
defense system and other ego functions are not ade- 
quate to handle his needs or drive states. In attempt- 
ing to help the patient to overcome this inadequacy, 
the therapist encourages the patient to discuss freely 
his feelings and ideas relating to his needs and drives. 
It was proposed that the free associations on the 
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Rorschach reflect the needs and drive states of the 
patient. During the inquiry, when the examiner en- 
courages the patient to elaborate on these free asso- 
ciations, he is in a sense encouraging the patient to 
express feelings and ideas relating to the needs ex- 
pressed during the free associations. The number of 
elaborations was considered to provide a measure of 
the patient’s ability to discuss his feelings freely, 
and the quality of these elaborations (the kinds of 
determinants used) to indicate the amount of discom- 
fort felt in relation to his needs and drives. 

The Rorschach records of 80 male, World War I 
Veterans who had begun psychotherapy at the Detroit 
Veteran’s Administration Mental Hygiene Clinic were 
scored with determinants to ascertain how much and 
what kind of information was added during the inquiry. 
This information was considered as elaboration on the 
initial responses, and constituted the basic measure 
in the study. The percentage of elaborations scored 
as FM, CF, or shading was used as a measure of the 
patient’s feelings of discomfort. The total number of 
elaborations was used as a measure of the patient’s 
ability to discuss his feelings and ideas. Of the 80 
subjects used in the study, approximately one half 
terminated treatment before completing six therapeu- 
tic interviews, while the other half completed at least 
twenty therapeutic interviews. An attempt was made 
to control for examiner and therapist differences, 
first, by using a large number of therapists and ex- 
aminers, and second through permitting each exam- 
iner and each therapist to contribute an approximately 
equal number of subjects to each of the two criterion 
groups. Each criterion group was subdivided into 
two subgroups; those who had more adaptive capa- 
city and those who had less of this capacity. This 
was done on the basis of the patient’s propensity to 
use M in his elaborations. This further division was 
derived from a suggestion that the group terminating 
treatment was composed of two subgroups with re- 
spect to level of adjustment. 

An exploratory study using forty-eight subjects 
was conducted in the manner described above. The 
findings of this study supported the expectations that: 

(1) The patients who remain in treatment, regard- 
less of their adaptive ability, have both the motivating 
feelings of discomfort and the ability to adequately 
elaborate on their needs and ideas. 

(2) That the patients who terminate therapy may 
be divided into two distinct subgroups; those who lack 
the feelings of discomfort necessary to motivate them 
to stay in treatment, or those who lack alternately the 
ability to elaborate on their needs and ideas. 

The hypotheses tested in the major study were 
derived from theoretical formulations about psycho- 
therapy, and the measures used in testing the hypoth- 
eses were reflections of the existing framework of 
theory for the Rorschach. The results of the explor- 
atory study contributed additional data for the formu- 
lation of hypotheses. All of the stated hypotheses 
were supported by the final results, which further 
verified the findings of the exploratory study. 
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(Publication No. 10,620) 


Jack Bernard, Ph.D. 
New York University, 1954 


This study was undertaken to investigate the poten- 
tial value of certain standardized tests of abilities, 
personality characteristics and interests in predict- 
ing the successful completion of the vocational cur- 
ricula at RCA Institutes, a major radio and television 
technical school in New York City. The subjects were 
372 new enrollees in these curricula, and they were 
tested prior to embarking upon their studies. 

The steps involved in the analysis of the data in- 
cluded the determination of the linear relationships 
among the predictor variables to render possible the 
partialling-out of overlap, the determination of the 
linear relationships between the predictor variables 
and the criterion, and finally the selection of those 
test variables contributing the greatest amount of 
independent variance to the criterion and weighting 
them in accordance with their contributions to pro- 
duce a multiple regression equation having maximum 
value for predicting the criterion. 

Of the 35 test variables explored, 11 showed cor- 
relations with the criterion significant at the 1% level 
and three more reached the 5% level. These 14 vari- 
ables, on order of the absolute size of their correla- 
tions with the criterion, are as follows: 


1. United States Armed Forces Institute Test of 
General Mathematical Ability. 

2. Army General Classification Test (Civilian 
Edition) — Arithmetic Section. 

. Engineering and Physical Science Aptitude 
Test — Total score. 

. Kuder Preference Record — Scale 1. Mechan- 
ical. 

. Engineering and Physical Science Aptitude 
Test — Part II. Physical Science Comprehen- 
sion. 

. Army General Classification Test (Civilian 
Edition) — Total score. 

. Engineering and Physical Science Aptitude 
Test — Part I. Mathematics. 

. Engineering and Physical Science Aptitude 
Test — Part VI. Mechanical Comprehension. 

. Army General Classification Test (Civilian 
Edition) — Blocks Section. 

. Engineering and Physical Science Aptitude 
Test — Part V. Verbal Comprehension. 

. Kuder Preference Record — Verification. 

. Engineering and Physical Science Aptitude 
Test — Part IV. Arithmetic Reasoning. 
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13. Kuder Preference Record — Scale 6. Literary. 
14, Engineering and Physical Science Aptitude 
Test -— Part II. Formulation. 


Since the first two on the foregoing list stood 
within .003 correlational units of each other, for rea- 
sons of testing expediency the Arithmetic Section of 
the Army General Classification Test was chosen as 
the base upon which to build a predictor battery. With 
this base, addition of the Mechanical scale of the 
Kuder Preference Record and the Physical Science 
Comprehension section of the Engineering and Physi- 
cal Science Aptitude Test gives a multiple correla- 
tion (corrected for chance error) of .40 with the 
criterion. Addition of other of the test variables 
does not raise this multiple correlation appreciably. 

This study shows that measurable psychological 
differences exist among new enrollees in the voca- 
tional curriculum studied, certain of which are sig- 
nificantly related to later success or failure in that 
curriculum. These are basically in the areas of 
arithmetical ability, mechanical interest and knowl- 
edge of physical science principles at the verbal level, 
in all three of which the successful group of students 
rates higher than the unsuccessful. It has proved 
possible to develop a multiple regression equation 
for the prediction of success in this curriculum. The 
size of the multiple correlation is such as to indicate 
that, if the selection ratio is kept high, use of the re- 
gression equation can result in significant improve- 
ment over the selection methods now in effect. 

It is suggested that further research may profit- 
ably follow the lines of item-analysis of the psycho- 
metric devices here found moderately effective, and 
exploration of the possible value of supplementing 
psychometric with biographical data. 

97 pages. $1.21. MicA 55-831 


DECISION-TIME AND 
PSYCHOLOGICAL DISTANCE 


(Publication No. 11,265) 


William Norton Dember, Ph.D. 
University of Michigan, 1955 


Stimulus-similarity is used throughout psychology 
as an important explanatory concept. If similarity is 
to be empirically meaningful, there must be methods 
for its measurement. The most promising attempt to 
develop a general theory of psychological measure- 
ment is that of Coombs and his students. The theory 
uses as data only the choice aspect of behavior, and 
has up to now ignored its temporal properties. It was 
the contention of this thesis that the latter, in the 
form of decision-time, contains useful information 
about stimulus-similarity, or psychological distance. 

Three experiments were done, and data from a 
study by Dashiell reanalyzed by the methods devel- 
oped in the thesis. In experiment #1 the stimuli were 
five shades of grey; in experiment #2 they were five 
words. In both, 40 combinations of four of the five 
stimuli were presented to subjects individually, 











responses to which would make possible an ordering 
of the stimuli and of the distances between them. The 
stimuli of each combination were arranged as two 
pairs, and the subject’s task was to choose the pair 
whose members were the more alike. 

The third experiment, as well as Dashiell’s used 
a paired-comparisons procedure. In the author’s 
experiment the stimuli were seven adjectives. The 
subject chose from each of the 21 possible pairs of 
words the one which was closer to describing his 
opinion of a recent movie. In Dashiell’s experiment 
the stimuli were seven colors, and from each pair 
the subject chose the one he preferred aesthetically. 
From each subject’s choices the stimuli could be 
ranked, for him, in order of preference. 

In all experiments the decision-time for each 
stimulus combination was measured. A general 
method was developed for assessing the similarity 
between the alternatives of each combination, for 
each subject from his choices. These similarity 
“values” formed a partially-ordered set. Thus, for 
each subject each combination had a position in two 
sets, one a partially-ordered set of distances- 
between-alternatives and the other a simply-ordered 
set of decision-times. It was predicted that the two 
sets would be related in a monotonic, decreasing 
manner. 

In experiments #1 and #2 the predicted correlation 
was obtained for all subjects. In experiments #3 and 
#4 significant correlations were obtained for only 
some of the subjects. The possible sources of this 
difference in results were discussed. 

The correlations were obtained under conditions 
of high choice-consistency. The decision-time data 
were based on single observations. These two find- 
ings were considered of great practical and theoreti- 
cal interest. 

In experiment #1 both the choices and decision- 
times were highly correlated with distance based on 
log foot-lamberts, a physical measure. This was not 
felt to detract from the necessity of psychological 
measurement, especially in view of the other experi- 
ments, where physical measurement was obviously 
inappropriate. 

These experiments have provided empirical sup- 
port for the utility and validity of Coombs’ measure- 
ment theory. They have demonstrated the power re- 
maining in measurement below the level of the 
interval scale. They have shown how decision-time 
can serve as a source of information, supplementary 


to choices, about psychological distance. 
75 pages. $1.00. MicA 55-832 
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THE EFFECT OF SOCIAL ISOLATION ON 
THE BEHAVIOR OF THE ALBINO RAT 


(Publication No. 10,629) 


George Dolger, Ph.D. 
New York University, 1954 


The Problem 

The purpose in this experiment is to determine 
the effects of genetic social isolation on the behavior 
of the albino rat as measured by four variables - 
weight, emotionality, intelligence and dominance. 





Method 

The following procedure was used in the investi- 
gation. Forty newly-weaned litter mates, 20 males 
and 20 females, were equally divided into 4 groups 
and raised in isolation or communal cages. The 4 
groups were identified by rearing condition and sex 
— communal male, communal female, isolate male, 
and isolate female. 

At approximately 95 days of age, the rats were 
weighed to the nearest gram and a series of three 
tests was begun. The first was a measure of emo- 
tionality (timidity) based on time required for hungry 
animals to run and eat from a food container ina 
field situation. The Hebb-Williams closed-field test, 
a maze-type apparatus, was used to measure the 
problem-solving ability (intelligence) of the animals. 
The last test was a measure of intra- and inter-group 
dominance utilizing the method of paired comparisons 
and having matched, thirsty animals compete for 
water, Finally, the four variables of weight, emo- 
tionality, intelligence, and dominance were. inter- 
correlated with each other for all four groups. 





Results 

The results of the experiment are as follows: The 
communal rats with a mean weight of 325.1 grams for 
the males and 206.4 grams for the females weigh 
significantly less than the isolated male and female 
animals with respective mean weights of 347.9 and 
231.1 as determined by Fisher’s t test for small 
samples. These findings are assumed to denote 
physical superiority for the communal groups since 
it has been established that thin rats are healthier 
than fat ones. 

Similarly, the emotionality scores reveal that the 
communal populations required less time than the 
isolates to adjust to the test situation. Mean time for 
the communal male, communal female, isolate male, 
and isolate female groups is respectively 27.3, 79.1, 
49.3, and 96.1 minutes. The raw data were trans- 
formed by the square root method to assure homo- 
geneity of variance and then factorially analyzed. The 
calculations show that the means of the communals 
are significantly lower than the means of the isolates. 

The closed-field test of intelligence indicated that 
the communal rats made fewer errors than the iso- 
lated rats. Mean error scores for the 4 groups — 
communal male, communal female, isolate male, and 
isolate female — are respectively 24.9, 33.0, 29.8, 
and 44.3. The reciprocally transformed raw data, 
subjected to an-analysis of variance, demonstrates 





that the differences between the means are sStatisti- 
cally significant. 

The results of the competition at the water tube 
between rats matched for intra-group dominance and 
sex show that in the case of the 10 paired males, 8 
communals were dominant over their isolated part- 
ners; with the females, 9 of the social rats dominated 
their isolated litter mates. Chi square tests of these 
frequencies vielded values of 2.5 for the males and 
4.9 for the females, both of which are significant. 


Conclusions 

The foregoing test results and analyses permit 
the following conclusions to be drawn: 

1, Albino rats raised in a social environment 
weigh significantly less than rats raised in isolation. 
2. Albino rats reared in a social environment 
are significantly less emotional or timid than rats 

reared in isolation. 

3. Albino rats raised in a communal milieu are 
significantly better in problem-solving ability than 
rats raised in isolation. 

4. Albino rats reared communally are signifi- 
cantly dominant over rats reared in isolation. 

). The measured variables of weight, emotional- 
ity, intelligence, and dominance did not significantly 
intercorrelate. 103 pages. $1.29. Mic 55-86 





FOVEAL INTENSITY DISCRIMINATION 
AS A FUNCTION OF AREA AND SHAPE 


(Publication No. 11,306) 


Alfred Boyd Kristofferson, Ph.D. 
University of Michigan, 1955 


A theory is presented which permits quantitative 
predictions of the foveal intensity threshold for de- 
tection of targets of various sizes and shapes. Be- 
ginning with the function relating threshold and radius 
for circular targets, the relative contribution to a 
presumed constant sensory effect is computable for 
all increments of area within the fovea. The theory 
then provides the necessary means for computing 
the threshold of a target of any shape. Empirically, 
the only assumption involved is that all increments 
of area which are equidistant from the center of the 
field contribute equally. 

A series of seven experiments was conducted for 
the purpose of (a) testing the ability of the theory to 
predict adequately, and (b) finding exceptions to the 
theory. Measurement of thresholds was accomplished 
using a temporal forced-choice method in which the 
human observer is required only to indicate in which 
of four short, immediately successive time intervals 
the target appears on an extended, illuminated 
screen. The index of threshold is the intensity of the 
target necessary to yield 50% correct responses after 
correction for chance. This is determined using the 
probit analysis to fit a normal ogive to the data, 
which, for a single threshold determination, consists 
of the proportion of correct responses at each of five 
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target-intensity levels. In all experiments, exposure 


duration was held constant at 0.010 seconds and back- 


ground luminance approximated 10.0 foot-lamberts. 
Both the background and target consisted of “white” 
light. Four observers served through the first six 
experiments; in experiment VII, two new observers 
were used. Observation was binocular with natural 
pupils, the direction of the eyes being controlled by a 
pattern of four tiny orientation lights placed sym- 
metrically with respect to the target. 

Statistical tests revealed that the assumption that 
threshold responses are distributed as a normal 
ogive is entirely adequate. 

Experiment I provided the basic data. Thresholds 
were measured on each of seven circular targets 
several times each during the course of the entire 
investigation. This permitted analyzing for temporal 
changes in sensitivity as well as assuring a repre- 
sentative set of data. The function relating threshold 
intensity to radius conformed to previous findings 
under similar conditions: summation continues to 
occur with the addition of area out to the limit of the 
fovea, hut at a decreasing rate, and, for very small 
targets, less than about two minutes of visual sub- 
tense, the relation is linear. The data from this ex- 
periment were then used to predict thresholds for 
targets utilized in subsequent experiments. 

A systematic set of 49 rectangles comprised Ex- 
periment Il. The data were analyzed to demonstrate 
that shape does exert an important effect in addition 
to the effect contributed by area. It was shown that a 
very significant reduction in error of prediction ac- 
companies use of the proposed theory. A new factor 
was revealed to be exerting a systematic effect in 
this series of targets: thresholds for long, relatively 
narrow, rectangular targets are lower than they are 
anticipated to be by the theory. This was labeled 
“linear facilitation.” 

But when two long, narrow rectangles form a 
right-angled cross, the result is no longer linear fa- 
cilitation but rather a definite inhibition. This was 
Experiment III. Crosses have thresholds which are 
higher than expected. As the angle between the legs 
of the cross is decreased, the inhibitory effect dis- 
appears and is replaced by facilitation. 

Experiment V extended III by demonstrating the 
inhibitory effect again and showing it to be localized 
near the center of the cross. 

Experiment IV tested the assumption of annular 
homogeneity by showing that there are only slight 
differences in the threshold of a long, narrow rectan- 
gle as it is oriented at different angles with respect 
to the vertical. At all orientations linear facilitation 
is clearly demonstrated. 

An alternative interpretation of some of the pre- 
vious data was shown to be invalid by Experiment VII 
in which knowledge of orientation of a long, narrow 
rectangle was the main variable. When the rectangle 
is presented randomly in the horizontal and vertical 
orientations, its threshold is the same as when the 
observer has full knowledge of which orientation will 
appear next. 170 pages. $2.13. MicA 55-833 


STATISTICAL STRUCTURE IN 
PROBABILITY LEARNING 


(Publication No. 11,358) 


James Everett Keith Smith, Ph.D. 
University of Michigan, 1955 


Studies of the behavior of human observers in the 
prediction of uncertain events have been carried out 
during the last fifteen years in a number of labora- 
tories. Usually the observer has been required to 
predict which of two symbols will occur on the next 
trial for from 24 to 300 trials. In spite of the fact 
that the optimal strategy would be always to predict 
the more frequent symbol, most observers have 
tended to predict each symbol about as often as it 
occurred. This has been referred to as the “match- 
ing phenomenon.” 

Certain investigators have suggested that the less 
than optimal behavior may be due to the observers’ 
testing of hypotheses about a sequential “system” 
which would allow perfect prediction if found. Exper- 
iments by Jarvik and Hake and Hyman tend to support 
this view in that observers did utilize sequential in- 
formation when it existed. On the other hand, learn- 
ing models proposed by Estes and by Bush and Mos- 
teller explain the matching phenomenon without 
recourse to “observer hypotheses.” 

This study is an attempt to discover in what ways 
observers utilize sequential information and whether 
this utilization may be reconciled with the Bush- 
Mosteller formulation. 

The proposed reconciliation is a new identifica- 
tion of the stimulus events of the Bush-Mosteller 
model with pairs of symbols which are one, two, 
three, four, or five steps apart in the symbol se- 
quence. Corresponding sequential cues were then 
built into sequences of 308 symbols, called respec- 
tively lag one, lag two, lag three, lag four and lag 
five sequences, with dependencies between symbol 
pairs independently ranging from @ = -0.20 to -0.80. 

Ten paid student observers were each presented 
with twenty such sequences on separate days with 
instructions to predict correctly as many symbols as 
possible, and a bonus was paid for superior perform- 
ance. Predictions were self-paced and averaged 
about four seconds per prediction. 

Analysis in terms of the lagged correlation be- 
tween predictions and the sequence, terminal fre- 
quency of using the cue, and changes in the frequency 
of use during a sequence was carried out and observ- 
ers’ comments were recorded when volunteered. 

It was found that correlations as small as 0.20 
and extending as many as five symbols back are de- 
tectable within 300 trials. Furthermore, the match- 
ing phenomenon as applied to sequential cues as well 
as the more detailed deductions from the model 
seemed to be borne out for the lag one, lag two, and 
lag three sequences independently of the amount of 
correlation. Minor differences in the learning pa- 
rameters for these three types of sequence were found. 
The response rates for lag four and five habits did 
not approach the matching rate as did these for the 
other sequences. 
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No consistent differences between observers, 
either in matching or learning rate, were found. As 
found in previous studies no observer’s comments 
indicated very adequate awareness of his modus 
operandi. 

Explanation of the relative ineffectiveness of lag 
four and lag five habits as well as the general 








effectiveness of all the habits is attempted in terms 
of a weighted combination of “lag habit tendencies” 
which would determine on each trial the probability 
of any particular prediction. 
Further research, however, will be necessary to 
determine the validity of the explanation. 
117 pages. $1.46. MicA 55-834 
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THE IDEA OF PERFECTION 
IN THE OLD TESTAMENT 


(Publication No. 11,132) 


John Irwin Dickson, Ph.D. 
Vanderbilt University, 1954 
Supervisor: Professor J. P, Hyatt 

The term tamam and its derivatives occur more 
than one hundred and fifty times in the Old Testament. 
In recognition of this fact, the problem of this thesis 
is to set forth, as accurately and fully as possible, 
the teaching of the Old Testament about perfection. 

The problem is treated under the following chap- 
ter headings: the secular meaning of tamam, shalem, 
and yashar; the idea of perfection in the period be- 
fore Amos; the idea of perfection in the priestly lit- 
erature; the idea of perfection in the Psalms; and 
the idea of perfection in the wisdom literature. 

An exhaustive study is made of tamam and its 
derivatives; attention is also given to shalém, sadaq, 
yashar and their derivatives and hasid, especially 
when they occur with the derivatives of tamam in the 
same, or closely related passages. 

In each chapter the writer observes the various 
objects called perfect and the various connections of 
thought in which the terms tamam, shalem, sadagq, 
yashar and their derivatives and hastd occur. More- 
over, the occurrences of these words are considered 
within their proper context from the standpoint of the 
historical situation reflected in the passages, and 
from the theological perspective and purpose of the 
various writers. 

After indicating the secular meaning of the terms 
tamam, shalem, yashar and their derivatives, the 
following conclusions are reached: first, that the 
terms tam, tamim and tom are used to describe 
Yahweh, the Law, and sacrificial animals as perfect. 
To the Deuteronomist and one of the Psalmists Yahweh 
is perfect in his relation to Israel. He is both the 
creator of the covenant and its upholder. His meth- 
ods of ruling the world are just methods; he rewards 
the righteous and punishes the wicked. 

The Law is perfect in the sense that it is com- 
plete. The ritual and ethical laws which are embodied 
in the divine Torah constitute a finished product. The 
Law is also perfect in the sense that it is consistent 
with Yahweh’s perfect and upright nature. 


























The priestly writers employ the adjective tamim 
to describe the kind of sacrificial animal which must 
be offered to Yahweh. Such an animal was the best 
material gift that one could offer to Yahweh and 
symbolize the complete sincerity of the worshiper. 

The terms tam, tamim, and tom are also used to 
describe the most important characteristic of the 
religious and ethical personalities of Noah, Abraham, 
and Job. They are perfect, tam, tamim; they are 
men of integrity, tom. 

When applied to man the terms tam, tamim, and 
t6m are translated in the Septuagint by r€A€ cos, 
perfect in his or her kind; ’&ue um ros, blameless 
and without reproach in one’s relation to God and 
man; «a 6ap6s, clear from shame or pollution; 
‘60v0s, pious, holy; ’aAnAcvbs, true and genuine; 
€vdurns, rightness; ’&«axos, guileless; @xax ca, 
guilelessness; @@wos, guiltless. Synonyms for 
tamim indicate that the perfect man is one who is 
whole (shalém), upright (yashar), and righteous 
(saddiq); he is a man of justice, righteousness, and 
piety (sadaqah). 

The form of piety which the terms tam, tamim, 
and tom describe appeal to various motives; self- 
interest; the desire to please Yahweh; interest in 
one’s children; integrity for its own sake. 

Thus the Old Testament view of man is healthy 
and realistic. In every passage where a derivative 
of the verb tamam occur it is assumed that man 
with God’s help has the capacity to live a good life. 

171 pages. $2.14. MicA 55-835 


























MATERIALS FOR A CHRISTIAN EDUCATION 
PROGRAM FOR PRE-LITERATES IN INDIA: 
A SOURCE BOOK PREPARED FOR 
THE USE OF INDIAN LAY LEADERS 
CONCERNED WITH VILLAGE WORK OF THE 
ANDHRA EVANGELICAL LUTHERAN CHURCH 
IN SOUTH INDIA 


(Publication No. 10,675) 


Hazel Edna Naugle, Ed.D. 
New York University, 1954 


Purpose of the study 
This is a study of methods and materials which 
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will be practical for Indian lay leaders of the Andhra 
Evangelical Lutheran Church to use in their Christian 
education programs in village congregations. Con- 
tending that the church need not wait until all her 
members are literate to begin her educational pro- 
gram, this study discovers and sets forth a great 
variety of materials that these lay leaders can use 

in this program even while the villagers are in the 
process of becoming literate. 


Procedures of Research 

This study has necessitated an analysis of the 
cultural backgrounds of the Telugu people in the 
Andhra State, South India, to ascertain factors which 
will condition their Christian education program. It 
has also necessitated a study of the habits and poten- 
tial teaching abilities of the concerned lay leaders, 
together with the development of criteria by which 
methods and materials can be evaluated for practi- 
cability in this work. 

This study has involved several years of study 
and experimentation in the Indi2a village with Indian 
lay leaders, considerable research in methods and 
materials found by UNESCO to be practical in funda- 
mental education programs with underprivileged peo- 
ple in rural areas, and validation of findings by inter- 
views and a series of questionnaires. 





Findings 
This research has resulted in the production of a 





Source Book which can be given to the Indian lay 
leaders as a text book for study, as an inspiration 
for using more creative methods of teaching, and as 
an instruction book on the preparation and use of 
various teaching aids. 

This book answers the lay leader’s question “How 
shall I teach this lesson?” by suggesting ways in 
which he can make the lesson a creative experienc’ 
for his people by giving a talk, telling a story, having 
a question and answer period or leading a discussion, 
using some form of drama, preparing an object les- 
son, Showing flat pictures or “changing” pictures, or 
by using projected still or motion pictures. 

The Source Book tells the lay leader where he 
can find the materials he needs for his work or how 
he can prepare them himself without much expense. 
It contains over one hundred stick-figure sketches 
and drawings which illustrate clearly the prepara- 
tion and use of various media. These sketches de- 
signed to attract the eye of the lay leader as he reads, 
and to show him how he can use visual aids in his 
village work, add much interest to the book. 

The findings of this study, while they have been 
aimed at giving assistance to workers of one particu- 
lar language area of India, will have a much wider 
application because they are to a large extent basic 
factors that will be common to any religious educa- 
tion program among illiterate or pre-literate adults. 

251 pages. $3.14. Mic 55-87 
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THE RELATIONSHIP BETWEEN 
ATTITUDES AND ROLES: 
A NATURAL FIELD EXPERIMENT 


(Publication No. 11,311) 


Seymour Lieberman, Ph.D. 
University of Michigan, 1955 


A number of social psychological studies have 
found relationships between people’s attitudes and 
their social roles. In industrial situations, for ex- 
ample, it has almost invariably been found that fore- 
men are more pro-management than non-foremen 
and that union stewards are more pro-union than 
non-stewards. The question may be raised: are 
these relationships a function of “role selection” 

(i.e., people who have attitudes which are appropri- 
ate for a role tend to be selected for that role) or 

are these relationships a function of “role adapta- 
tion” (i.e., people who are placed in a role tend to 
take on attitudes which are appropriate for that role)? 
Earlier studies have generally made inferences about 
the operation of one or the other of these two deter- 
minants on the basis of correlational data gathered 

at a single point in time. The present study attempted 
to measure the operation of these determinants di- 


rectly through data gathered at differents points in 
time. 

The study was a natural field experiment. In 
September and October of 1951, questionnaires 
dealing with management and the union were admin- 
istered to 2,354 rank-and-file workers in a medium- 
sized factory engaged in the production of home- 
appliance equipment. During the next twelve months, 
twenty-three of these workers were promoted to 
foreman and thirty-five were elected by their work 
groups as union stewards. In December of 1952, 
the questionnaires were re-administered to the two 
groups of workers who had changed roles and to two 
matched control groups of workers who had not 
changed roles. Role selection was measured by 
comparing the initial characteristics of workers 
who later changed roles with those of the rest of the 
worker population; role adaptation was measured 
by comparing the “before” and “after” attitudes of 
those who changed roles, using the control groups 
as base lines. 

The results on role selection indicate that a 
worker’s chances of becoming a foreman or steward 
bear little relationship to the extent to which his at- 
titudes are congruent with these roles. There is no 
particular indication that workers who are selected 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress 


card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





SOCIAL PSYCHOLOGY 





as foremen tend to be initially pro-management or 
that workers who are selected as stewards tend to 
be initially pro-union. Some of the major ways in 
which the experimental respondents do differ from 
the non-experimental respondents are with respect 
to demographic variables, ability variables, and mo- 
bility variables. The experimental respondents tend, 
among other things, to be better educated, to be 
younger (although they have a certain minimum 
amount of seniority in the plant), and to have a great- 
er interest in securing high-status jobs. 

The results on role adaptation indicate that, al- 
though workers who are made foremen and workers 
who are made stewards do not appear to be initially 
selected on the basis of their attitudes toward man- 
agement or toward the union, their attitudes undergo 
systematic changes once they are placed in their new 
roles. The workers who are made foremen tend to 
become more pro-management, and the workers who 
are made stewards tend to become more pro-union. 
These findings offer strong support for one of the 
fundamental postulates of role theory — viz., that the 
role a person occupies will have an impact on his 
attitudes and value orientations. 

Although it is difficult to determine the extent to 
which the present findings can be generalized to 
other situations, the results obtained here argue 
against simply assuming that relationships found be- 
tween attitudes and roles are a mutual function of 
the interaction of selection and adaptation. Addition- 
al research is needed to explore the kinds of condi- 
tions under which each of these sets of determinants 
will be in operation. 

196 pages. $2.45. MicA 55-836 


A STUDY OF THE EFFECTS OF 
STUDENT ACCEPTANCE OF RESPONSIBILITY 
AND MOTIVATION ON COURSE BEHAVIOR 


(Publication No. 11,335) 


Joseph Alexander Patton, Ph.D. 
University of Michigan, 1955 


In this study an attempt was made to demonstrate 
the determinants and effects of acceptance of indi- 
vidual responsibility by students. The attempt in- 
volved three approaches: (a) a comparison of the 
effects of two methods of teaching, — the usual, 
traditional, teacher-responsibility method and a 
student-responsibility method in which students were 
encouraged to accept responsibility; (b) predictions 
of acceptance of responsibility and other reactions 
early in a course from two motivational variables, — 
dependence-independence of traditional authority 
figures and need Achievement; (c) predictions of 
certain reactions late in a course from a measure of 
the degree of acceptance of responsibility through- 
out the course. 

The study was carried out in the introductory psy- 
chology course at the University of Michigan during 
the fall semester of 1953. The author taught the stu- 
dent-responsibility sections. 


Group Comparison 


The teacher-responsibility method was expected 
to minimize student acceptance of responsibility; 
the student-responsibility method was expected to 
maximize student acceptance of responsibility. 

Two groups, — the experimental group, subjected 
to the student-responsibility method, and the control 
group, subjected to the teacher-responsibility meth- 
od, — were compared. By the end of the course the 
members of the experimental group showed more 
satisfaction with the course and there were sugges- 
tions that they thought the course was very valuable, 
showed high interest in psychology and showed supe- 
riority in applying psychological knowledge to a 
concrete problem, — compared to the members of 
the control group. That these differences probably 
were due to acceptance of responsibility was indicated 
by the relationships of Overall Acceptance of Respon- 
sibility with these factors. The two groups were not 
different in learning measured by the usual multiple- 
choice, objective test nor in self-perceptions of the 
amount of learning. 


Predictions of Behavior Early in the Course 


Subjects for this and for the third part of the 
study were the students who were taught by the 
student-responsibility method. There were two in- 
dependent variables, —dependence-independence of 
traditional authority figures and need Achievement, 
— and two dependent variables, — subjective reac- 
tions plus acceptance of responsibility and frequency 
of participation in class discussions. Four hypoth- 
eses were tested: (1) dependence-independence 
would be monotonically related to subjective reac- 
tions plus acceptance of responsibility such that 
high independents would react more favorably than 
dependents; (2) dependence-independence would be 
monotonically related to frequency of participation 
such that high independents would participate more 
frequently than dependents; (3) need Achievement 
would be monotonically related to subjective reac- 
tions plus acceptance of responsibility such that high 
need Achievers would react more favorably than low 
need Achievers; (4) need Achievement would be 
monotonically related to frequency of participation 
such that high need Achievers would participate 
more frequently than low need Achievers. Hypothe- 
ses (1) and (3) were confirmed for the total group 
and for the women of the group. Hypotheses (2) and 
(4) were not confirmed. 


Predictions of Behavior Late in the Course 


The independent variable was Overall Acceptance 
of Responsibility and the dependent variables were 
subjective reactions and frequency of participation 
in class discussions. Two hypotheses were tested: 
(1) Overall Acceptance of Responsibility would be 
monotonically related to subjective reactions such 
that high acceptors would react more favorably than 
low acceptors; (2) Overall Acceptance of Responsi- 
bility would be monotonically related to frequency 
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of participation such that high acceptors would partic- 
ipate more frequently than low acceptors. The two 
hypotheses were confirmed for the total group and 
for the men of the group. 


Conclusions 


From this study two conclusions were drawn: 
(1) acceptance of responsibility by students was an 


important factor in their reactions to the course: 

(2) dependence-independence of traditional authority 
figures and need Achievement had differential effects 
on student behavior. Suggestions for further re- 
search involved refinement of measurement of ac- 
ceptance of responsibility, refinement of the motiva- 
tional measures used, and a search for other relevant 
motivational variables and for other kinds of student 
behavior. 168 pages. $2.10. MicA 55-837 
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COMMUNITY LEADERS: THE SOCIAL BASES 
AND SOCIAL-PSYCHOLOGICAL CONCOMITANTS 
OF COMMUNITY POWER 


(Publication No. 11,247) 


Leonard U. Blumberg, Ph.D. 
University of Michigan, 1955 


This was a study of perceptions power in Satellite 
City, a community of 20,000 persons on the edge of 
a metropolitan community, in the industrial midwest 
of the United States. Perceived power was defined 
as the ability of one person to make decisions that 
will be determinative for the behavior of others and 
was viewed as necessary to the fulfillment of the co- 
ordinative function. Community leaders were defined 
aS persons who have the coordinative function in 
groups or in the community as a whole. Attention 
was focussed on the basis of the differences in per- 
ceived power among community leaders, and on the 
differences between community leaders in their ori- 
entation toward the community. 

Three bases of the power of community leaders 
were proposed: high economic power, membership 
in the upper class, and interrelationships with other 
persons in voluntary associations. Two modes of 
orientation toward the community were investigated: 
the degree to which community leaders were oriented 
to groups within the community, to the community as 
a whole, or beyond the community (the larger the 
scope, the more inclusive the orientation); and 
whether community leaders perceived their activities 
in the community in terms of relationships with per- 
sons or in terms of socially defined roles (personal- 
istic-formalistic orientation). 

Two kinds of community leaders were interviewed: 
public leaders and heads of associations. Public lead- 
ers were persons whose opinions and decisions were 
regarded as highly important for the success of 
broad community-based projects. Heads of associa- 
tions were the chief executives of voluntary associa- 
tions, such as presidents and executive secretaries. 
Eighteen public leaders and 159 heads of associations 
were interviewed; six of the public leaders were also 
heads of associations. 


It was found that the public leaders tend to be 
drawn from the highest prestige class of Satellite 
City but are not the same persons as those who exer- 
cise the greatest amount of economic power in the 
community. Public leaders tend to belong to more 
voluntary associations, to have a greater diversity 
of memberships, and to have had more past officer 
roles than the heads of associations. The heads of 
associations tend to be more interrelated to the pub- 
lic leaders than among themselves; the public lead- 
ers tend to know each other better than they know 
the heads of associations. 

There is no single person who can be designated 
the top leader of Satellite City. The public leaders 
tend to share power with the Chamber of Commerce, 
which, from a functional point of view, seems to be 
the “community council” for community-based pro- 
jects. 

It was found that the public leaders tend to have 
a more inclusive orientation than the heads of asso- 
ciations, and to have a more personalistic orienta- 
tion than the heads of associations. 

The data suggest that previous research and anal- 
yses of power in the American community have been 
too simple and have not taken into account the com- 
plex web of relationships through which power actu- 


ally seems to operate. 
242 pages. $3.03. MicA 55-838 


CRIME COMIC BOOK ROLE 
PREFERENCES 


(Publication No. 10,637) 


Etta E. Karp, Ph.D. 
New York University, 1954 


This study deals with crime comic book role 
preferences of three groups of boys: (1) aggressive, 
(2) overly-socialized, (3) average boys from the 
sixth, seventh, and eighth grades in a New York City 
elementary school. The problem is to examine role 
preferences in relation to each group’s behavior and 
needs and to explore group interest patterns in other 
media. 
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Behavioral group structure is based on scores 
obtained on the California Test of Personality and 
the Haggerty-Olson-Wickman Behavior Rating Sched- 
ule. Groups are equated for variables of age, intel- 
ligence and socio-economic status. Additional cri- 
teria include minimal reading ability at the fourth 
grade level, and minimal weekly readership of two 
crime comics for at least one year prior to the in- 
vestigation. Responses to special questions per- 
taining to crime comic roles in assigned comics and 
interests in other media were obtained in individual 
interviews. Crime comic book data are analyzed for 


preferred and disliked roles and reasons for selections. 


Roles are classified into social and anti-social roles, 
and reasons for selections under headings of achieve- 
ment, aggression, and dominance. Statistical analy- 
sis includes the simple analysis of variance and the 
chi-square technique. 

The three groups are significantly different in 
social behavior at the .01 level of confidence. The 
mean age for the socialized, the aggressive and the 
average group is 12.37, 12.63, and 12.47 years re- 
spectively. The mean intelligence quotient is 101.84 
for the socialized, 96.19 for the aggressive, and 
100.81 for the average group. The mean reading 
level is 6.67 for the socialized group, 6.00 for the 
aggressive group and 5.74 for the average group. 

The results show no group patterns in crime comic 
book role preferences. Preferences for social or 
anti-social roles do not differentiate the three groups. 
No significant differences are found in reasons for 
role selections. Variables that significantly differ- 
entiate the groups are library membership, number 
of books read in a four week period, radio and tele- 
vision habits, and specific moving picture content. 

The general conclusion is drawn that crime comic 
book role preferences in the three groups under study 
show no relationship to differences in social behavior 
or to specific group needs. Themes of violence ap- 
peal to the three groups irrespective of social be- 
havior. 175 pages. $2.19. Mic 55-88 


THE MASTER PLUMBER IN DETROIT: 
A STUDY OF ROLE ADJUSTMENT AND 
STRUCTURAL ADAPTATION IN 
A HANDICRAFT OCCUPATION 
UNDERGOING TECHNOLOGICAL CHANGE 


(Publication No. 8947) 


Leonard Wallace Moss, Ph.D. 
University of Michigan, 1955 


This study is both a documentation of the changing 
role of the master plumber and an investigation of 
individual and collective patterns of adjustment to 
change in the occupation of plumbing. The study 
seeks to establish the socio-economic and techno- 
logical forces, both internal and external to the oc- 
cupational system, which have precipitated change in 
the trade. 


A socio-historical analysis of the trade explores 
the differences existing within the occupational struc- 
ture, the master’s role, the technology, and the ori- 
entation of the trade during various time phases. An 
analysis of associational records is presented in an 
attempt to explore collective patterns of adjustment. 
In order to procure an accurate picture of present- 
day conditions in the trade, interviews were obtained 
from a random sample of fifty Detroit master plumb- 
ers. For purposes of control, six masters from 
three small, out-state (Michigan) communities were 
also interviewed. An analysis of the sample was 
made for the purpose of creating “constructed types” 
of master plumbers based on empirical evidence. 

The analysis shows that the structure of the oc- 
cupation has become more complex and that the divi- 
sion of labor has increased. Primarily, the changes 
within the occupation have come about as a reaction 
to forces external to the system. Internal evolution 
alone could not account for all of the changes. Rather, 
the fragmentation of skill, routinization of task, in- 
creasing specialization, and the other changes stem 
both from the introduction of machine technology 
and the changing social conditions. Many of these 
changes have been viewed as threats by the master 
plumbers. 

Individual patterns of adjustment have produced 
marked differences in the present-day type of mas- 
ter plumber. Technological and social changes have 
brought about: (1) role differentiation of the master; 
(2) adaptive learning on the part of those in the trade; 
and, (3) lessening skill requirements. 

Encroachments on the status of the master plumb- 
er have been met by the formation of categoric or- 
ganizations (voluntary associations). These asso- 
ciations represent collective attempts to mobilize 
forces within the occupational system in an effort to 
preserve the status quo. Through efforts to resist 
change, the associations have stabilized the structure 
of the trade. The associations acting as intermedi- 
aries for their members in intra-trade and commun- 
ity relations have contributed to an increasing insti- 
tutional rigidity within the occupation. 

In several instances it has become evident that 
the associations cannot resist external evolutionary 
processes. In these cases, collective action has been 
turned to an attempt to control change, via the control 
of legal authority. This control evidences the attempt 
of those in a power position to retain power. Recently, 
the associations have been engaged in an effort to 
raise the status of both the master plumber and the 
occupation through promotion of change. In such in- 
stances, efforts have been directed toward: (1) edu- 
cation of the master plumber; (2) appeal to the legal 
authority of the state agencies which control plumbing 
licensure; and, (3) attempts to raise occupational 
prestige. There is some evidence of emerging pro- 
fessionalization within certain segments of the trade. 

Two general conclusions can be drawn from the 
study. (1) Technological and socio-economic forces 
external to the occupational system have been pri- 
mary factors in shaping both the changing occupa- 
tional structure and the role of the master plumber. 
(2) Threats to the status of the master plumber are 
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met by the formation of voluntary associations to 
mobilize the forces of the system. 
348 pages. $4.35. Mic 55-89 


FACTORS ASSOCIATED WITH 
THE SELECTION OF NURSING OR TEACHING 
AS A CAREER 


(Publication No. 11,344) 


Melvin Jerome Ravitz, Ph.D. 
University of Michigan, 1955 


This study seeks to ascertain some factors asso- 
ciated with occupational selection. It investigates 
this problem by comparing 135 nursing students with 
188 teaching students on occupational values and ex- 
pectation of occupational satisfaction, on occupation- 
al attitudes of primary and peer group members, on 
work-related personal experiences and impressions 
of these experiences, and on several cultural-demo- 
graphic factors: occupation of father, religious back- 
ground, race, size and type of home community. 

The data for this study were collected by ques- 
tionnaires submitted to a representative sample of 
87 freshmen and 83 sophomore nursing and teaching 
students at Wayne University and to 117 freshmen 
and 56 sophomore nursing and teaching students at 
Michigan State College. 

As expected, nursing and teaching students each 
think the occupation they are planning to enter will 
provide them greater occupational satisfaction. 

These students differ on the occupational values 
they esteem; for example, nursing students value 
being of service to people who need help and being 
physically active on the job whereas teaching students 
emphasize expressing their own ideas and imagina- 
tion on the job, good working hours, and working with 
children. This difference on occupational values sug- 
gests that they play a part in influencing career se- 
lection. 

At the next level of analysis it is found that some 
value differences are related to differences between 
nursing and teaching students on work-related per- 
sonal experiences and impressions of these experi- 
ences. For example, girls who spent any time as a 
patient in a hospital are apt to value expressing their 
own ideas and imagination on the job, being one’s’ 
own boss on the job, and working with children. Those 
who have a favorable impression of their previous 
schooling experience value working with children, 
and expressing their own ideas and imagination. 

It is also found that the attitudes of parents and 
peers of nursing and teaching students differ re- 
garding these two occupations. More parents and 
peers of nursing students than of teaching students 
strongly favor nursing as a career choice for their 
daughters. 

Some of the most striking findings show that 
coming from a business class background, being Jew- 
ish, and coming from an urban or large city back- 
ground are all associated with selection of teaching 
as a career, and that the opposites of these cultural- 
demographic factors are related to choosing nursing. 


Aware of differences between nursing and teaching 
students on both parental and peer group member 
attitudes and work-related personal experiences and 
impressions of these experiences, the effort is made 
to relate these to differences on the cultural-demo- 
graphic factors. Several such significant relation- 
ships are discovered. These cultural-demographic 
factors are also linked with differences on occupa- 
tional values. This suggests that the cultural-demo- 
graphic factors operate either through the parental 
and peer group members’ attitudes and the personal 
experiences and impressions to develop these occu- 
pational values or that they operate through some 
other agents to produce these value differences and 
ultimately differences in occupational selection of 
nursing and teaching. 

Several social factors: occupational values, pa- 
rental and peer group members’ attitudes, work- 
related personal experiences and impressions of 
these experiences, the cultural-demographic factors, 
are thus found linked to each other and to the selection 
of nursing and teaching. The association of these fac- 
tors suggests that recruiters of nursing and teaching 
students focus on those societal sub-groups whose 
value structures encourage entry into the respective 
occupations. These associations suggest also some 
of the key situations and persons who influence occu- 
pational decision-making. Finally, vocational guid- 
ance counselors are reminded of the importance of 
occupational values which are often deeply grounded 
in peoples’ cultural-demographic backgrounds. 

265 pages. $3.31. MicA 55-839 


THE COHORT APPROACH: ESSAYS IN THE 
MEASUREMENT OF TEMPORAL VARIATIONS 
IN DEMOGRAPHIC BEHAVIOR 


(Publication No. 11,015) 


Norman Burston Ryder, Ph.D. 
Princeton University, 1951 


The intention of the writer in this dissertation is 
to demonstrate the superiority of the cohort approach 
to the period approach in the measurement and analy- 
sis of short run and long run temporal variations in 
the fertility and mortality of total populations. The 
approach advocated throughout the work is based on 
the organization of fertility and mortality data into 
units which are homogeneous for time of birth or 
for time of marriage of the individuals concerned, 
as distinct from units homogeneous for time of ob- 
servation. It is claimed that the customary practice 
of calculating demographic indices in terms of fer- 
tility and mortality observations made during a sin- 
gle period is a practical expedient, yielding results 
which have the form, but not the substance, of real 
experience. 

With reference to mortality analysis, it is claimed 
that there are major limitations on the analytical 
utility of the conventional life table, limitations de- 
riving from the uniqueness of the past experience of 
each cohort represented in the population being 
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observed, and from the relevance of that experience 
for the mortality of each cohort in any given period. 
With reference to fertility analysis, a study is pre- 
sented of Swedish female age-specific confinement 
rates for the period 1751-1945. The purpose of 
this study is to demonstrate the divergences which 
tend to develop, in a context of long run or short run 
fertility variations, between cohort and period meas- 
ures of the same type, and in particular between co- 
hort and period total fertility rates and between co- 
hort and period mean ages of fertility. The proxi- 
mate source of the divergences is indicated to be 

the changing distribution of childbearing for succes- 
sive cohorts. An analytical framework is presented 
as a contribution to the design of measurement of 
long run and short run variations in age-specific fer- 
tility. 

An argument, based on recent publications in the 
field, is presented for dividing the analysis of fertil- 
ity into two component fields of investigation: (1) 
nuptiality-age functions for male and for female birth 
cohorts, with explicit consideration of the dependency 
of these functions on the distribution of the popula- 
tion by sex and age; (2) fertility-duration functions 
for marriage cohorts, with particular emphasis on 
the distribution of cohort reproductivity by time and 
by family size. A study is presented of birth statis- 
tics specific for order of birth and for age and mari- 
tal status of mother, for Canada, 1921-1949. Two 
new measures of fertility are presented: legitimate 
parity-specific fertility rates for the female popula- 
tion during successive periods; and legitimate par- 
ity progression ratios for successive female birth 
cohorts. The writer demonstrates in this study that, 
despite recent large increases in conventional gross 
reproduction rates and in legitimate parity-specific 
fertility rates for the population of Canada during 
successive periods, the number of children ever born 
to married women of successive birth cohorts has 
probably been declining steadily throughout the period 
examined. 

The theme of the work as a whole is that research 
will profit from the application of techniques devised 
in relation to the particular needs of the developing 
body of analytical propositions in demography rather 
than on the basis of the forms in which fertility and 
mortality data are most conveniently collected. 

212 pages. $2.65. MicA 55-840 


PATTERNS OF DECENTRALIZATION 
A STUDY OF DIFFERENTIAL GROWTH 
IN THE METROPOLITAN AREAS 
OF THE UNITED STATES, 1900-1950 


(Publication No. 11,353) 
Leo Francis Schnore, Jr., Ph.D. 
University of Michigan, 1955 


Decentralization of our largest cities is usually 
attributed to the influence of the motor vehicle, but 
transportation factors constitute only permissive 


conditions to the outward movement of population. 
This study attempts to identify some structural 
characteristics of communities associated with 
population decentralization within metropolitan 
areas. 

Toward this end, definitions of the 168 Standard 
Metropolitan Areas identified by the Census Bureau 
in 1950 were projected backward to 1900. Distinc- 
tions were maintained between the central city and 
the “ring” (the remainder of the metropolitan area), 
between urban and rural parts of the ring, and be- 
tween incorporated and unincorporated parts of the 
rural ring. Interdecade growth rates in these divi- 
sions were then compared in different types of area. 
Shifts of higher rates from (1) central city to ring, 
(2) urban to rural, and (3) incorporated to unincor- 
porated areas were taken as indices of decentraliza- 
tion. 

Twenty structural characteristics of metropolitan 
areas were assembled. The interrelations of demo- 
graphic, locational, functional, and social character- 
istics were explored by examining the character- 
istics of areas within three size classes and four 
regions. Eleven of these characteristics were then 
related to overall decentralization, and six were 
related to the indices of decentralization within the 
ring. 

Within metropolitan areas, it was found that 
higher growth rates shifted from the central city 
to the ring, from urban to rural ring areas, and 
from incorporated to unincorporated rural ring 
areas. But decentralization occurred in two dis- 
tinct stages. At first, urban places in the ring grew 
faster than the central city, while both parts of the 
rural ring grew more Slowly than the center. Later, 
overall decentralization was accelerated by rural 
ring growth in excess of urban ring growth, while 
urban places in the ring continued to grow faster 
than the central city. Most of the growth identified 
here as rural has actually been an urban type of 
development in all but a classificatory sense. 

Both the timing and the extent of decentralization 
were found to be related to population size. Impor- 
tant regional differences were also found. Both 
size and region were used as controls in the remain- 
der of the analysis. Decentralization was also found 
to be related to the density of population within the 
central city, geographic features of the central city 
site, and average family income in the metropolitan 
area, although the control of size and regional loca- 
tion reduced the originally observed associations. 

Two measures of the economic base of the metro- 
politan area were found to be unrelated to decentrali- 
zation when size and regional controls were applied. 
No associations were found between past decentrali- 
zation and the current residential distributions of 
the central city labor force and of the industrial 
labor force of the whole metropolitan area. 

Finally, differences between the central city and 
the ring in rent level and in the proportion of pro- 
fessionals in the employed labor force showed clear 
associations with past centrifugal growth that re- 
mained in all their details within size classes and 
regional groupings. 
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The more detailed analysis of patterns of growth 
differentials among the parts of the ring served to 
confirm these findings. Structural characteristics 
found to be associated with overall decentralization 
when the growth rates of centers and rings were 
compared were also associated with decentraliza- 
tion within the ring itself. 

The areas in which decentralization occurred first 
and proceeded farthest during the present century 
are those which appear to have reached a stage of 
maturity reflected in a number of structural charac- 
teristics. All of the characteristics found to be asso- 
ciated with decentralization can be conceived as in- 
dices of a high degree of maturity. Decentralization 
is one of the concomitants of maturity, indicating an 
expansion of the scope of ecological organization 
over a wider area of interdependence. 

438 pages. $5.48. MicA 55-841 


MIGRATION AND SOCIAL PARTICIPATION 
IN THE DETROIT AREA 


(Publication No. 11,355) 


Harry Palmer Sharp, Ph.D. 
University of Michigan, 1955 


This study is concerned with an analysis of the 
relationship of migration to social participation in 
the Detroit metropolitan area. The assumption is 
made that participation in formal, political, reli- 
gious and informal groups is conducive to community 
integration. 

The data for the research came from a cross- 
section sample of 1,500 adults interviewed in greater 
Detroit through the facilities of the Detroit Area 
Study of the University of Michigan. 

The major findings are as follows: 

(1) Formal group membership and political par- 
ticipation vary more closely in relation to migrant 
status than does association in religious or informal 
groups. This was expected on the basis of the rou- 
tine and inclusive character of religious and informal 
group activity as compared with formal group and 
political participation. 

(2) The adjustment of migrants to many of the 
participation patterns of greater Detroit is a gradual 
process. Thus, recent migrants are less active so- 
cial participants in the community than are native 
Detroiters or migrants who have lived in the area 
for longer periods. With respect to informal and 
religious participation, the activity of migrants be- 
comes similar to that of natives after a very few 
years of residence. In the case of political and for- 
mal groups, however, the adjustment process takes 
longer. : 

(3) Northern U. S. migrants are somewhat mor 
likely to be members of the formal groups of greater 
Detroit than are migrants from southern areas. In 
other forms of group association this relationship, 
while often present, is very weak. 

(4) Only in the case of southern migrants is farm 


experience usually related to a lowered rate of social 
participation. In general, this was expected under 
the assumption that the “urbanization” process has 
advanced more rapidly in northern rural areas than 
in southern rural communities. 

(5) The tendency for a high socio-economic status 
to be directly associated with an increase in the for- 
mal and political group participation rates of most 
migrants is noted repeatedly throughout the analysis. 

For migrants and natives alike certain group 
associations appear to be comparatively widespread. 
Thus, along with the religious institution, primary 
groups based on the extended family, the neighbor- 
hood and other friends are a very important source 
of group contact and collective action for almost all 
Detroit area residents. The general conclusions of 
this research add further to the growing body of 
knowledge which challenges the view of the modern 
city as a hodgepodge of isolated individuals. Also, 
the findings indicate the need for modifying the con- 
ception of migration as a major factor in promoting 
a condition of urban anomie. The effect of migration 
operates on only certain types of social participation, 
and even for these types the effect diminishes with 
length of residence in the new community. 

193 pages. $2.41. MicA 55-842 
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THE RELATIONSHIP OF NON-FAMILIAL 
ACTIVITY OF WIVES TO 
SOME ASPECTS OF FAMILY LIFE 


(Publication No. 11,339) 


Lois Ver Veer Pratt, Ph.D. 
University of Michigan, 1955 


The purpose of this study was to examine the re- 
lationship of some types of non-familial activity of 
wives to certain aspects of their behavior within the 
family. The kinds of non-familial influences meas- 
ured were postmarital club and work activity, and 
the breadth of premarital social experience as rep- 
resented by premarital work by the woman, her 
father’s occupation and her mother’s level of educa- 
tion. The aspects of internal family behavior examined 
were effectiveness of fertility planning, family size, 
desired family size and interest in and liking for 
children. It was reasoned that outside activities af- 
fect a woman’s family behavior by competing for her 
time and energy, necessitating assistance with house- 
hold work, diversifying her interests, training her in 
interpersonal relations, and developing her values 
about the obligations of parents to children and values 
about the right of a woman to develop herself as a 
“full” person. 

Ex post facto methods were used in analysis. The 
data were collected in 1941-42 by interviews with a 
sample of 860 native white, Protestant couples of re- 
stricted age, residence and education characteristics. 
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Postmarital club and work activity were found 
to have the following relationships to internal family 
behavior: The greater the outside participation of 
the wife the greater the effectiveness of fertility 
planning and the smaller the actual and desired size 
of family. Work and club activity differed in their 
bearing on fertility: Women who worked tended to 
keep their family size to a single child, while club 
women were more likely to have two children. 
Among women who were ineffective in planning their 
families, though not among effective planners, the 
greater the outside participation the greater the in- 
terest in children. 

The breadth of a woman’s premarital social ex- 
perience was related to family behavior as follows: 
The broader a woman’s premarital social experience 


SPEECH - 


CONCEPTS WITH REGARD TO 
HIGH SCHOOL PUBLIC ADDRESS ACTIVITIES 
AS SHOWN BY THE HISTORY OF THE 
IOWA HIGH SCHOOL FORENSIC LEAGUE 


(Publication No. 10,192) 


Charles Lewis Balcer, Ph.D. 
State University of Iowa, 1954 


Chairman: Professor Orville A. Hitchcock 


The purpose of this study was to record the sig- 
nificant points in the development of the Iowa High 
School Forensic League, note the changes that oc- 
curred, and show the concepts that developed in the 
state of Iowa with regard to high school public ad- 
dress activities. 

Among the sources employed in the investigation 
were; the Forensic League bulletins, published an- 
nually from 1906; the official minutes of the League; 
correspondence to and from chairmen of the League; 
files of Iowa newspapers; correspondence concerning 
the Department of Speech from the archives in the 
office of the President of the State University of Iowa; 
and correspondence and interviews with schoolmen 
active in the League during its various stages. 

The Iowa High School Debating League came into 
being in 1906. It was founded by the State University 
of Iowa, the impetus coming from Professor Henry 
Evarts Gordon of the Department of Public Speaking, 
in cooperation with interested high school educators. 

In 1934 the Iowa High School Forensic League re- 
placed the Debating League. Structurally, the new 
organization resembles the old. The League is ad- 
ministered by a six-man Executive Committee com- 
posed of University faculty members and a high 
school representative. The Chairman is chosen from 
the Department of Speech of the State University. In 
addition to Professor Gordon, the following men have 
served as Chairmen of the League: Glenn E. Merry, 


the greater the effectiveness of her fertility planning 
(especially for the higher social classes), the greater 
her interest in and liking for children, and the smaller 
her family size. No relationship was found between 
breadth of premarital social experience and desired 
family size. 

Both premarital social experience and postmari- 
tal non-family participation had an independent 
bearing on fertility planning, family size, and, to a 
certain extent, on interest in children. However, 
postmarital non-family activity alone was related 
to desired family size and was the more important 
influence with respect to actual family size; whereas, 
premarital social experience was the more impor- 
tant factor with regard to interest in children. 
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Edward C. Mabie, A. Craig Baird, Clarence W. 
Edney, and Hugh F. Seabury. The state is divided 
into districts, with a district director chosen from 
the member schools to conduct the district events. 
District winners are eligible to participate in the 
state finals at the University in the spring. 

The events sponsored by the League prior to 1934 
were debate and extemporaneous speaking. Original 
oratory was added in 1933-34; interpretative reading 
in 1936-37; radio speaking in 1938-39; legislative 
speaking (student senate) in 1945-46; and television 
speaking in 1953-54. 

The philosophy of the League is characterized by 
three purposes; (1) to encourage speech activities 
in the areas of debate, discussion, public speaking, 
and interpretative reading in the high schools of Iowa; 
(2) to be of service in these areas to these high 
schools; and (3) to interest students with abilities 
in forensics in attending the State University. 

A steady growth in the number of schools and 
participants has been evident throughout the history 
of the League. This growth has been accentuated in 
recent years. The number of events has been in- 
creased gradually from one to seven. This has pro- 
vided opportunity for more speaking experiences for 
the participants. The service rendered by the League 
has manifested itself in the providing of printed and 
mimeographed materials for students and teachers, 
the presentation of radio programs on various as- 
pects of forensics, and the organization of high school 
institutes at the University and throughout the state. 
A scholarship system has brought to the University a 
number of especially well-qualified students in for- 
ensics. 

In the judging and evaluating of the speech activi- 
ties, the trend has been away from just deciding a 
winner and toward providing an educationally valuable 
experience by giving the individual speaker specific 
constructive criticisms and some idea of how he 
ranks with other speakers. 
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The League has used awards and honors — tro- 
phies, plaques, medals, certificates of merit, and 
scholarships — as motivating devices to secure im- 
provement in speech making. 

The Iowa High School Forensic League’s activi-. 
ties are financed jointly by the member schools and 
the University, through its Extension Division. 

For almost half a century the Iowa High School 
Forensic League has fostered and encouraged the 
development of proficiency in oral communication 
in the high schools of Iowa; it has sponsored a large 
number of activities which have stimulated wide in- 
terest in speech; it has created and nurtured inter- 
est in the educational values of effective speech- 
making through public address activities in the sec- 
ondary schools of Iowa. 

354 pages. $4.43 MicA 55-844 


A STUDY OF THE PREACHING 
OF HENRY VAN DYKE 


(Publication No. 11,250) 


William Herman Bos, Ph.D. 
University of Michigan, 1955 


The problem explored in this dissertation is four- 
fold: (1) to present a brief resume and analysis of 
Henry van Dyke’s biography, characteristics and 
philosophy of life; (2) to discover and summarize his 


theory of preaching, especially as it is revealed in 
his Lyman Beecher Lectures on Preaching; (3) to 
analyze his preaching, as it is reflected in nine 
selected sermons and numerous newspaper and pe- 
riodical accounts; and (4) to give some indication 
of his probable effectiveness as a preacher. Pri- 
mary sources are: biographical information from 
the son of Henry van Dyke and from the files of the 
registrars of the various schools he attended; many 
of van Dyke’s published works; several hundred 
original sermon manuscripts, especially those in the 
Van Dyke Collection of the Presbyterian Historical 
Society in Philadelphia; a large number of personal 
letters to van Dyke, as well as carbon copies of his 
replies, many of them in the Van Dyke Collection in 
the archives of Firestone Library, Princeton Univer- 
sity; newspaper clippings about his speaking; a 
questionnaire addressed to former parishioners and 
others who heard him frequently; and several per- 
sonal interviews with people who knew him well. 

Henry van Dyke was born in 1852 and died in 1933. 
After attending Princeton University, Princeton Theo- 
logical Seminary and the University of Berlin, he 
became a minister in the Presbyterian Church and 
well-known as pastor of the Brick Presbyterian 
Church in New York City. Later, he spent twenty- 
three years as Murray Professor of English Litera- 
ture at Princeton University. He served as United 
States Minister to the Netherlands and Luxembourg 
in 1913-1916, and in 1917 served as a Navy chaplain. 
Van Dyke was also a prolific writer of poems, es- 
says, short stories and a single play. 


Rhetorical invention assumed primary importance 
in the thinking and preaching of Henry van Dyke. His 
Yale Lectures on Preaching, in 1896, were concerned 
primarily with invention. He taught that a preacher 
should study mankind, literature, and above all the 
life, words and works of Christ. The Bible was his 
own most important single source of sermonic ma- 
terial, though he also borrowed from his wide reading 
and his personal life and thought. In the logical mode 
of rhetorical proof, van Dyke relied heavily upon 
reasoning from sign, but also employed reasoning from 
causal relations. Examples and analogies were induc- 
tive forms he preferred. He also made generous use 
of the pathetic mode in frequent appeals to duty, 
honor, loyalty, indignation, fear and pride or shame. 
His intelligence was expressed in his magnanimity, 
courage and analytical thinking; his character through 
evidence of practical wisdom and desire that his audi- 
ence possess the good; his good will in identification 
of himself with his audience and expression of per- 
sonal interest in their welfare. 

Van Dyke’s sermons were carefully, logically 
and regularly organized along conventional lines, 
always with a strong adherence to a single main 
theme. The major divisions were always few in num- 
ber and clearly evident; the theme or subject sen- 
tence was often placed near the conclusion of the 
sermon. 

He was classical in his style, emphasizing the 
need for clarity and simplicity of thought and language. 
Nevertheless, he tended to use long sentences that 
were full of imagery. Some critics considered his 
style more like the eighteenth century English than 
the late nineteenth century American, and descried 
his lack of “Americanism.” 

Henry van Dyke appeared distinguished and dig- 
nified in the pulpit. His vigorous voice, self-confi- 
dence and ability to adapt himself and his material 
to each audience and occasion were important factors 
in his success as a preacher. His preaching was 
particularly effective among people of a relatively 
high degree of education, culture and social concern. 
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A STUDY OF THE SIZE AND COMPOSITION 
OF THE VIEWING AUDIENCE OF AN 
EDUCATIONAL TELEVISION PROGRAM 
IN THE DETROIT METROPOLITAN AREA 


(Publication No. 11,315) 


James Edward Lynch, Ph.D. 
University of Michigan, 1955 


This study is an investigation into the size, 
viewing behavior and composition of the viewing 
audience for an educational television program over 
a commercial station in a large urban community. 
The subject program is the University of Michigan 
Television Hour, a general adult education series 
telecast each Sunday from 1:00 to 2:00 P.M. from 
the studios of WWJ-TV, Detroit. The metropolitan 
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area of Detroit constitutes a major portion of the 
program’s coverage area. 

Facilities for conducting the study were provided 
by the Detroit Area Study. Interviews were held 
with 764 respondents in Metrcpolitan Detroit. These 
respondents made up a representative sample of the 
Detroit Area. 

The size of the audience and the frequency of 
viewing were measured from the responses of per- 
sons interviewed in the sample. It was found that 
one-half of all the television set owners in the De- 
troit Area viewed the Television Hour. Two-thirds 
of these viewers reported seeing the program with- 
in the last six months, and one-fourth said that they 
view one to four times a month. These estimates 
indicate that the program may have a larger audience 
than was earlier reported by commercial audience 
research agencies. 

Several indexes of social composition were re- 
lated to the viewing of the program and it was noted 
that: 

1. Relatively large proportions of television set 
owners in all age groups up to sixty years view. 

2. Considerable percentages of those with high 
school and grade school background are members of 
the program’s audience, even though college educated 
persons were found to be most likely to view. 

3. Viewing was relatively high at all income 
levels. 

4. Those who work as “professionals, managers 
or proprietors” and “craftsmen, foremen and kindred 
workers” are most likely to view the program, but 
in no occupational group does the level of viewing 
go below 40 per cent. 


These and other findings concerning the socio- 
economic composition of the audience suggest that 
the viewers of the subject program are not a “cul- 
tured” minority group, but, rather, tend to be a 
group quite evenly distributed among all segments 
of the population. 

When Television Hour enrollees (determined by 
University of Michigan Television Office question- 
naires) were compared with viewers in the Detroit 
Area Study, it was found that there were no signifi- 
cant differences in sex or age; but it was found that 
enrollees tend to be more highly educated and to be 
engaged in higher status occupations than viewers. 
On the basis of these comparisons, it seems likely 
that enrollee statistics do not give a completely 
accurate picture of the general viewing audience for 
the Television Hour. 

In addition, a direct correlation was found to exist 
between civic orientation and the viewing of the pro- 
gram. To establish this correlation, four factors of 
civic orientation (voting, club membership, knowledge 
about the functions, aims and roles of governmental 
agencies and political self-confidence) were related 
to program viewing. 

Finally, two speculations were made concerning 
the recall and identification of programs in the series. 
Limited data suggested that there is a possible re- 
lationship between the recall of a Television Hour 
program and a viewer’s preference for that program; 
and, further, a relationship between program pref- 
erence and the program’s content and presentation. 

120 pages. $1.50. MicA 55-846 


ZOOLOGY 


AN ECOLOGICAL STUDY OF THE BIRDS 
OF A 64-ACRE TRACT 
IN SOUTHERN MICHIGAN 


(Publication No. 11,240) 


Henry Lewis Batts, Jr., Ph.D. 
University of Michigan, 1955 


This study was made on an area which has been 
modified in part by man in a manner typical of 
southern Michigan, and is fairly representative of 
widespread conditions in the region. It was under- 
taken in an attempt to determine populations and 
habitat reJations of birds found on the area during 
different seasons of the year, chiefly in respect to 
nexting sites, protection, food, and other vertebrate 
animals. 

A total of 2025 hours on 303 days was spent in 
field observation during the period from October 16, 
1947, to August 17, 1950. The area was surveyed for 
physical conditions, which included physiography, soils, 
geology, and over-all climate. The vegetation was 


surveyed also, and the area was divided into seven 
habitats, largely on the basis of vegetation and topog- 
raphy. All vertebrates observed are listed accord- 
ing to these habitats. Bird populations throughout 
the year were determined by use of direct-observation 
and absolute-abundance methods. Areal censuses 
were taken almost weekly throughout the study period. 
Maps showing habitats and also a square-acre grid, 
whose corners were marked in the field, were em- 
ployed in the census-taking. Recorded notes con- 
cerning individual behavior of the birds involved in 
nesting activity, inter-specific and intra-specific 
contacts, feeding, roosting, etc., were used along 
with the census maps as a basis for species accounts. 
Winter bird populations were less dynamic than 
those of any other season. The average population 
density of all species of birds seen on the study area 
in winter per census was 13.0 birds per 10 acres. 
Among the chief factors influencing the daily, month- 
ly, and yearly fluctuations in numbers of birds and 
their distribution on the area in winter were: tem- 
perature, food, precipitation, cover, characteristic 
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local movements of birds, reproduction, and predator 
pressure. Temperature probably influenced the 
presence of species on the area to a greater extent 
than it influenced their distribution within the area. 
Precipitation, particularly snow and its piling up by 
the winds, had a greater effect upon distribution of 
birds on the area than did temperature. Food in 
certain areas was made unavailable by the snow 
cover. 

The bird population density of the spring-summer- 
fall period was characterized by a peak during migra- 
tion in May and by a larger peak during migration in 
October (average of two years) due to the addition of 
birds of the year. The nesting season on the study 
area extended from late March to the middle of Sep- 
tember, with the peak in late May and early June. 
Fluctuations during the nesting season were primar- 
ily in numbers of individuals resulting from nesting 
(reproductive increases and accompanying losses) 
and from movements of young onto and off the study 
area. The chief fluctuations in populations on the 
area from year to year during the spring and fall 
seasons were due primarily to weather conditions, 
especially temperature. Spring migration was 
earlier during a warm season and later during a 
cold season. Fall migration was earlier during a 
cold season and later during a warm season. 

A total of 54 species of birds (38 summer resi- 
dents and 16 permanent residents) nested on the area 
during the study. The average population density of 
breeding birds for the entire study area for the three- 
year period was 17.8 pairs per 10 acres. Success in 
nesting, measured by the number of nests producing 
fledglings, averaged 52.5 percent. The chief causes 
for nest loss were predatism, destruction by the ele- 
ments, and desertion. Reproductive increase, as a 
measure of a survival opportunity of a species, was 
in direct proportion to nesting success. 
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THE HERPETOLOGY OF 
THE COASTAL PRAIRIE REGION OF TEXAS 


(Publication No. 11,255) 


Bryce Cardigan Brown, Ph.D. 
University of Michigan, 1955 


A survey of the reptiles and amphibians of the 
Coastal Prairie Region of southeast Texas was made 
to determine how the distributions of individuals and 
species are related to physiographic, geologic, 
edaphic, climatic, and other biotic factors. Major 
consideration was given to differences in species 
composition in different regional biotic units. 

The results presented in this study are a summa- 
tion of two years of field work in the Coastal Prairie 
Region and adjacent biotic regions. The geographic 
distribution, abundance, environmental preferences, 
pertinent aspects of life history, and ecological data 
on each of the 17 amphibians and 54 reptiles found 
in the coastal prairie are given. 


Although predominantly prairie, two major environ- 
ments were evident in the Coastal Prairie Region: 
woodland distributed as strips along stream bottoms 
and typical prairie between the woodland strips. The 
herpetofauna was more abundant in both individuals 
and species in woodland than in the prairie. Ten 
forms were found almost exclusively in woods en- 
vironment and 27 others showed a decided prefer- 
ence for woods; only 3 were found exclusively in 
the prairie and 14 others were more abundant in 
prairie than woods. No reptiles or amphibians were 
found to be endemic to the Coastal Prairie Region. 

Reptiles and amphibians were found in fair abun- 
dance throughout most of the year, but certain “prairie” 
species were found only in late spring and summer. 
The nature of the underlying geologic formations and 
the soil had a definite influence on the local distribu- 
tion of certain species, but physiographic differences 
as evidenced by elevation differences appeared to 
have a greater influence. Man was found to have the 
greatest local effect on the herpetofauna. 

Climatic differences, primarily total rainfall, de- 
termine the ranges of many species. An analysis of 
the differences in species composition of the reptiles 
and amphibians in relation to differences of flora, 
physiography, etc., substantiates the suggestion that 
the Coastal Prairie is a natural biotic unit. The com- 
paratively small differences in species composition 
at the inland boundary demonstrate the affinity of 
the bottom woods with the Post Oak Belt. It is con- 
cluded that the Coastal Prairie Region is a natural 
biotic unit of a larger transitional region. It is 
suggested that transitional effects rather than uni- 
formity in species distribution are to be expected 
in any regional biotic area. 
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CORTICO-MEDULLARY INDUC TION 
OF SEX DIFFERENTIATION 
IN THE ALBINO RAT 


(Publication No. 11,320) 


Malcolm Neil Macintyre, Ph.D. 
University of Michigan, 1955 


The problem of sex differentiation in the verte- 
brates has been investigated extensively by various 
methods. Much of the work has been done at the 
amphibian level and results from a portion of the 
research with this vertebrate class gave rise to the 
“cortico-medullary inductor” theory of sex differ- 
entiation. This theory states that sex differentiation 
is controlled in part by secretions from the cortical 
and medullary portions of the developing vertebrate 
gonad. The present work was undertaken in an ef- 
fort to investigate the possible application of the 
theory to sex differentiation in mammals. 

Gonads taken from fetal rats of 15-1/2 days post- 
coitum age were grown in a subcapsular location in 
the kidneys of castrated adult rat hosts. One testis 
and one ovary were cultured together in each 
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transplantation site for various periods of time, the 
majority of grafts remaining in the host for three 
weeks. Castrated hosts were used in order to elim- 
inate adult sex hormones from the experimental 
picture. 

Analysis of the grafts after removal from the 
hosts showed that when embryonic ovaries and testes 
of the same age were grown together in heterosexual 
pairs the testis of each pair developed normally, 
whereas growth and differentiation of the ovarian 
tissue were seriously inhibited. There was also evi- 
dence of a partial transformation of ovarian tissue 
toward the male type of gonad in some cases. 

A few transplants were made in which the ovaries 
were one week older than the testes. Results from 
this series indicated the possibility of testicular in- 
hibition by secretions from an older ovary. 

Controls in which testes and ovaries were cul- 
tured separately, showed that each tissue grew nor- 
mally in the host kidney site when gonadal tissue of 
the opposite sex was not present. 

It is concluded that at least part of the cortico- 
medullary inductor theory applies to sex differentia- 
tion in mammals and it is suggested that with addi- 
tional experimentation of a similar type the remain- 
der of the theory will be supported. 

83 pages. $1.04. MicA 55-849 


A STUDY OF THE ROOSTING HABITS, 

AND OF THE ENVIRONMENTAL FACTORS 
CONCURRENT WITH TIME OF EVENING FLIGHT, 
OF LITTLE BROWN BATS (MYOTIS LUCIFUGUS) 

IN NORTHERN LOWER MICHIGAN 


(Publication No. 11,328) 


yerome Stapleton Miller, Ph.D. 
University of Michigan, 1955 





The purpose of this investigation was twofold. The 
first objective was to determine roosting behavior of 
the population of little brown bats (Myotis lucifugus 
LeConte) at the University of Michigan Biological 
Station. The second objective was to determine the 
influence of environmental factors on the time of 
evening flight. This study was conducted on an iso- 
lated summer colony of little brown bats that roosted 
in a house six miles south of the Station. 

In Part I of the study, data are presented on abun- 
dance, recapture ratio, sex ratio, seasonal occur- 
rence, weather influences on abundance, time of 
roosting, relations of other bat populations to that of 
the Station, distant recaptures, return of bats re- 
leased during previous homing experiments, and 
roosting site preferences. 

From June, 1948, through May, 1954, 808 adult 
bats, including six Myotis keeni and one Lasionyc- 
teris noctivagans, were captured on the Station cam- 
pus. Each was immediately banded and released at 
its place of capture. The sex ratio varied from year 
to year with males slightly predominating. Bats were 
found at the Station from the middle of April to the 











middle of October. More bats than usual were found 
following rainy nights. There was no discernible 
correlation of minimum night air temperatures with 
numbers of bats found. Nocturnal observations re- 
vealed that bats roosted behind shutters of buildings 
at anytime during the night. Analysis of frequency 
of use of approximately 128 shutters showed that the 
degree of utilization was correlated with the positions 
of the shutters on the buildings. It is postulated that 
denser vegetation near certain parts of the buildings 
may have inhibited their use, and that more open 
conditions near other parts favored their use. Analy- 
sis of the relation of time lapse after banding showed 
that, for same-season recaptures, the greater num- 
bers were recaptured within a few days of release. 
Also, the greater the time lapse after release, the 
greater was the probability that recapture, if made, 
would be at a remote location. Consideration of the 
combined data leads to the conclusion that Station 
bats were transients; they did not constitute a true 
colony. Of the bats banded from June, 1948, through 
May, 1954, about 11.4 per cent were recaptured. 
About 70 percent of these were males. Six bats 
banded and released at the Station were recaptured 
at other locations. Five were recovered within a 
distance of 20 miles, while the sixth was recaptured 
about 240 miles to the southeast 23 days after being 
banded and released. Five of 240 bats banded from 
1942 to 1944 were recaptured at the Station after 
1948. 

In Part II, the time of evening emergence of an 
isolated colony of little brown bats is shown to be 
highly correlated with certain intensities of twilight 
illumination. The threshold of intensity at which bats 
flew appeared to increase from June through August, 
reaching a plateau of about .7 foot-candles (horizontal 
illumination). Any correlation of time of emergence 
with either air temperature, moonlight, wind, human 
activity, or insect abundance was not detected. 
Gentle rain did not modify emergence, but on one 
occasion, flight appeared to be inhibited by a cold 
driving rain. Bats emerged from many exits, slowly 
at first, then at a greater rate, until an average peak 
rate of 15 bats per minute was reached about six 
minutes after the first bat emerged. Three peak 
rates — at the sixth, eighth, and thirteenth minutes 
— were noted from a study of the means of 60 emer- 
gences. The population of the isolated colony was 
estimated to be between 300 and 500 bats. 
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GAMETOGENESIS IN THE FINAL GENERATION 
OF SCHISTOSOMATIUM DOUTHITTI 
(CORT, 1914) PRICE, 1931 
(TREMATODA: SCHISTOSOMATIDAE) 


(Publication No. 11,349) 


Ariel Adrean Roth, Ph.D. 
University of Michigan, 1955 





A study of gametogenesis in S. douthitti was made 
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by the use of sectioned and stained specimens. Sper- 
matogenesis follows the general pattern found in the 
hermaphroditic trematodes in that the dividing germ 
cells remain attached to each other and finally form 
a cluster of 32 spermatids. This is unlike the 
schistosomes of man where the dividing germ cells 
do not remain attached to each other. The three 
spermatogonial divisions appear to be normal mi- 
totic ones. During the prophase of the first meiotic 
division, preleptotene splitting is evident. Pseudo- 
reduction by parasynapsis takes place during the 
zygotene stage while the chromatin forms a con- 
densed mass which is located on one side of the 
cell. This mass opens up to form the pachytene 
bouquet. During the metaphase which follows there 
appear to be 7 or 8 bivalents. Precession of one of 
the diads seems to take place on only one side of 
the spindle. Spermiogenesis takes place in the 
spermatid by elongation of the nucleus into a long 
filamentous chromatin body. Most of the cytoplasm 
of the spermatid is left behind as the spermatozoon 
emerges, leaving a residual body which shrinks and 
later disintegrates. The spermatozoon appears to 
have a thin cytoplasmic layer surrounding it, and a 
narrow filamentous tail. 


Meiosis in the oocytes is similar to that found in 
the spermatocytes. The process begins in the ovary 
and proceeds through to the pachytene stage. It then 
usually enters a diffuse stage, where the chromatin 
forms a fine network distributed throughout the re- 
constructed nucleus. Further stages take place in 
the eggs located in the veinules of the hepatic por- 
tal system of the host. During the metaphase of the 
first meiotic division there are apparently 7 biva- 
lents. The first polar body resulting from the first 
meiotic division is occasionally seen to become 
bilobed, but does not divide. 

The pronuclei which follow the second meiotic 
division are at first unequal in size, the male being 
the smaller. After they become equal in size kary- 
ogamy takes place forming the metaphase of the 
first cleavage division. This division is unequal, 
one of the cells being slightly smaller than the other. 
No centrioles were found in any of the divisions of 
gametogenesis. However, one questionable case of 
their presence was found in the first cleavage divi- 
sion. The diploid number of chromosomes for the 
male lies within the range of 14 to 16, and is prob- 
ably 15. That of the female is probably 14. 
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